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Durin the summer of 1913 the issue of the system of publications of the Department of A ricg- 

In accordance with this plan, among other changes, the series of quarto bulletins-letters from A to Z- 
and the octavo bulletins-numbered from 1 to 44-formerly issued by the U. S. Weather Bureau have 
come to their close. 

Contributions to meteorology such as would have formed bulletins are authorized to appear here- 
after as Supplements of the MONTHLY WEATHER REVIEW. (Memorandum from the Office of the As- 
sistant Secretary, May 18, 1914.) 

These supplements comprise those more voluminous studies which appear to form permanent 
contributions to the science of meteorology and of weather forecasting, as well as important communi- 
cations relating to the other activities of the U. s. Weather Bureau. They appear at  irregular intervals 
as occasion may demand, and contain approximately 100 pages of text, charts, and other illustrations. 

Owing to necessary economies in printing, and for other reasons, the edition of SUPPLEMENTS is much 
smaller than that of the MONTHLY WEATHER RE,VIEW. SUPPLEMENTS will be sent free of charge to 
cooperating meteorological services and institutions and to individuals and organizations cooperatin 
with the bureau in the researches which form the subject of the respective supplements. Addition3 
copies of this SUPPLEMENT may be obtained from the Superintendent of Documents, Washington, 
D. C., to whom remittances should be made. 

s c f anged and simplified so as to eliminate numerous independent series of bureau bdetins.  

The price of this SUPPLEMENT is 10 cents. 
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CLIMATOLOGICAL DATA FOR T H E  TROPICAL ISLANDS OF T H E  PACIFIC OCEAN (OCEANIA) 

By W. W. REED 

(Prepared under the direction oj Chief, Climatological Division, Weather Bureau, Washington, D. C.) 

1 NTRODUCTION 

Most of the oceanic islands of the Pacific lie west of 
midocean, and practically all are situated west of 130' 
west longitude. The region covered by the major 
subdivisions, Micronesia, Melanesia, and Polynesia, is 
a vast diamond-shaped area extending nearly 6,000 
miles from northwest to southeast (Marianne Islands 
to Low Archipelago) and nearly 4,000 miles from north- 
east to southwest (Hawaiian Idands to New Caledonia). 
West of 155' west longitude the region between the 
Tropics is fairly well covered by the numerous archi- 

elagoes, and the number and distribution of meteoro- 
Pogical stations is such as to give interesting information 
on the climate, which is truly tropical-oceanic or a t  
least only slightly mfluenced by land. 

The data resented here were compiled in large part 
from the wd-known publications listed under '( Bibliog- 
raphy" (p. 22). The titles of the observers given 
with the current reports indicate a com etent personnel, 
and the notations b the editors show t 1 a t  care has been 
taken to exclude a 1  T faulty records. 

Throughout this paper temperatures are expressed 
in degrees Fahrenhpit (' F.), relative humidity in per- 
centage o l  saturation, cloudiness on tho scale 0-10, 

recipitation in inches, and wind velocity in miles per 
%our. 

order it wdl be we1 K to  give a brief general survey of the 

GENERAL CONDITIONS 

Before presentin the data for the several groups in 

main features of, the distribution of temperature, relative 
humidity, cloudiness, precipitation, and wind. 

Temperature.-Table 1 gives mean monthly and 
annual tempera6mes for a selected list of stations at  or 
near sea level arranged according to latitude. From 
this table it appears that the highest mean annual tem- 
perature, 83.4' (at Nauru, Gilbert Islands), is found in 
the immediate vlcmltr of the Equator. The mean 
annual temperature of the zone from 5' N. to  4' S. 
exceeds 82', and that of the zone from about 15O N. to 
about 15' S. is generally above80O. This symmetry 
of temperature distribution continues to the limits of the 
Torrid Zone as shown by the mean of 74' a t  Honolulu, 
Hawaiian Islands, and Noumea, New Caledonia. The 
decrease in temperature with increase'in latitude is not 
entirely uniform, probably 09 account of the entrance of 
factors such as difference in exposure (windward or 
leeward), as a t  Hilo and Honolulu, and' change to greater 
elevation as . a t  Herbertshoh4. 

The difference in the temperature means for the 
warmest and the coolest months 1s only 0.8' at Ocean 
Island (0' 52' S,), and it IS std less thap 2.5' over the 
middle zone of 20' width, beyond whch there is an 
increase to about 7.5; a t  the northern and 10.5' at the 
southern limit of t h s  reQon. Temperature march of 
the Northorn Hemisphere type is fairly well defined as 
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far south as 9' N., and thet of the Southern Hemisphere 
type as far north as 10' S. 

The only records of maximum temperatures of 100' 
or hiFher are those for the stations on Christmas and 
Fanning Islands. Maximum temperatures are 95' to 
99' for most of the reporting stations, but at some of 
the stations near the Tropics they are only slightly above 
90'. The lowest temperatures recorded near sea level 
in the middle zone of 20' width range from 65' to 70'; 
at  the distance of 15' from the Equator there is an 
occasional fall to below 60' and a t  20' to about 50'. 

Data on decrease in temperature with increase in 
elevation arq available only fpr the Hawaiian Islands; 
those for Hawaii are given .m Table 32. The mean 
annual temperatures on the island of Hawaii are Hilo 
(40 feet), 72'; Holualoa (1,450 feet), 69'; Waimea (2,700 
feet), 63'; Volcano House (4,000 feet), 61'; and Humu- 
ula (6,685 feet), 52'. 

Relative humidity .-Reference to the values for Apia, 
Samoan Islands, (*able 40), shows that means according 
to the formula (7a. f 2 p .  + 9p.) + 3  give a rather close 

roximation to the mean of 24 hours. The values in 
%$le 2 are derived by use of this formula. 

Over nearly all parts of this extensive area the mean 
annual value of relative humidity, as determined by the 
above formula, lies between 80 and 85 per cent, and 
the difference in extreme monthly means averages about 
6 per cent. The mean annual value for 2. p. m., an 
approximation to the minimum for the day, is generally 
between 70 and 80 per cent, and the difference in extreme 
monthly means is about the same as that found for the 
tridaily values. At  Honolulu, as is probably the case 
in other regions with light precipitation, relative humid- 
ity has very much lower vdues, the annual daily mean 
(bihourly) being a little below 70 per cent and the 
mean for 2 p. m. about 60 er cent, with a seasonal 

Cloudiness.-Data on cloudiness are given in the 
records of only a few stations. The means from tridaily 
observations given in Table 3 relate to widely separated 
areas, but it may be assumed that they are fairly repre- 
sentative of general conditions. 

Precipitation.-The table of mean monthly and annual 
precipitation for stations selected to indicate either the 
average amount by data for a typical station or the range 
in amount by data for stations where extreme con&tions 
are found shows that rainfall is very abundant to exces- 
sive in practically all of this Pacific territory. Southern 
Polynesia, bordering the Temperate Zone, is the only 
considerable area from which heavy annual rrquffd, 1s 
not ,reported; here the mean amount of precipitatlon 
received annually is 55 ts 80 inches. 

I n  the larger islands and in some of the smaller ongs 
the land is sufficiently elevated to give the contrast m 
amount of rainfall t ical of change from leeward to 

stations in . ew Caledonia, Fiji, and Samoan Islands, 

change of about 6 per cent in bp 0th cases. 

windward B osure. 9pT his contrast is well defined for 

1 
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, and is unusually striking in the values for the principal 
. The annual means for islands of the Hawaiian 

Waiawa (22 inches) and ount Waialeale (476 inches), 
both on the island of Kauai, may be considered the 
extremes for all Oceania. 

At some distance north and south of the Equator, where 
the range in monthly mean temperature is such that the 
year may be consideyed to be divided into a warmer and a 
cooler season, there is a tendency to m+um precipita- 
tion in the warmer season and mmimum m the cooler sea- 

holds rather uniformly for nearly all of 
southern Melanesia, and southern Polynesia. 

In  all three of ,the major subdivisions local monthly 
means exceed 10 inches for several successive months or 
even through the year; local maximum monthly means 
exceed 20 inches. On the other hand, there are found in 
these grand divisions stations where the minimum 
monthly mean falls to 2 inches or considerably less. 

Data on number of days with precipitation and maxi- 
mum amount ? 24 hours are given in tables accompany- 
ing the discussion of the several minor subdivisions. 

Precipitation is extremely variable in all of Oceania. 
From table 50, contammg the monthly records for several 
stations with rathe: long series of observations and show- 
ing this variatlon 111 detae, there are presented here in 
Table 5 some data on precipitation extremes. 

The changes from year to year are sometimes exceed- 
in ly abrupt and the extreme values show most remark- 
a b e  T differences. Even a t  Noumea, New Caledonia 
where this feature is least marked, the extreme amuai 
totals differ by 56 mches, while on Nauru Island there is a 
difference of 142 inches. Differences in extreme monthly 
totals and in extreme. totals for the same month of the 
year give furthe! evidence of the large variability in 
amounts of precipitation. Many of the stations have 
received practically no rain in some months and amounts 
exceeding 25 inches in others. 

Winds.-In the table giving prevailing wind directions 
the data, .which are taken from the Pilot Charts issued by 
the United States Hydrographic Office, su plemented by 

12, and text in Hann’s Handbuch der Klimatologie, third 
edition, are arranged for three zones. The division is 
according to latitude, showing northeast wind prevailing 
north of 7’ 30’ N.,,and, with the exception of the midocean 
area, southeast m d .  prevailing south of 2 O  30’ S. The 
width and the location of the intermediate zone, com- 
monly known as the belt of calms, as indicated by this 
division agrees approxlmately with the limits given in 
Hann ’s Lehrbuch der Meteorologie, third edition, page 
463: b o - 3 O  N. in March and 10’-7’ N. in September, 
which are called the extreme months. 

In  the northern zqne the northeast trade wind prevails 
throughout the year 111 the Hawanan Islands, and approxi- 
mately from November to Apnl 111 all of the area to the 
west of that region. In the summer of the Northern 
Hemisphere the wind shifts to east on and west of the 
Marshall Islands, and in the regions of the Marianne 
Islands is known as the east monsoon. East winds pre- 
vail in the middle zone, but northeast and southeast 
winds have frequency a proacbmg that of the prevailing 

vailing direction approximately from December to April, 

rp 

maps in Bartholomew’s Physical Atlas, vo P ume 111, Plate 

direction, and in the Gi P pert Islands northeast is the pre- 

conditions closely resembling those found in the Marshall 
Islands immediately to the north. 

A very interesting discussion of wind and other meteor- 
ological elements in the region of the Central Sporades 
and the Gilbert Islands is given by C. E. P. Brooks and 
H. W. Braby in the paper, “The Clash of the Trades in 
the Pacific” in the Quarterly Journal of the Royal Mete- 
orological Society (London), January, 1921. 

In  the southern zone, the region of the southeast trade 
winds, two features are to be noted. In  the eastern 
groups of islands the prevailing wind is charted as east 
throughout the year; however, the southeast trade, 
which might be considered as normal, and the northeast 
winds have such great frequenc that the 

second feature 1s the prevalence of no 
(northwest monsoon) m the western part of this zone, the 
re ion of the Bismarck Archi elago and the Solomon 

last named constitute the only considerable region of 
Oceania in which the wind has a westerly component in 
any part of the year. 

TropicuZ storrns.-Storms of hurricane force, generally 
known as typhoons, visit many of the island grou s of the 
Pacific. The region between the Marianne and t fl e west- 
ern Caroline Islands is an important center of origin, and 
the islands of Guam and Yap mayebe considered as mark- 
ing the main gateway through whlch these storms pass to 
recurve over the ocean at  some moderate distance to the 
west or to continuq to the.Philipplne Islands or even 
coast regions of Chma, as 1s shown in the tracks give 
Ague in “Cyclones of the Far East” and b Froc in 
“Atlas of the Tracks of 620 Typhoons in t i e  Far East 
1893-1918.” Many of these typhoons probably have 
their beginning at’ a considerable distance to the east of 
Yap and Guam, as is evidenced by the fact that Ague 
classifies as a group those recurving in the vicinity of the 
Marianne Islands. In  this area these violent storms 

classified more properly as nort K east to so 

Isfands, from December to Fe I? ruary. The two groups 

mum frequfncy is in agreement with conditions in the 
western limts of the ocean, the occurrence is limited to 
summer and autumn. 

Charts accompan g the pa er by Visher, “Tropical 

Oceans,” published in the Monthly Weather Review for 
June, 1922, give distribution of hurricanes in the South 
Pacific Ocean. These storms are much more frequent in 
the region between Australia and the Samoan ‘ Islands 
than farther to the east, The latitude of the centers of 
origin is ractically the same as noted for the North 
Pacific. !he season of greatest frequency begms in 
December and ends in A ril; the maximum activity oc- 
curs from January to d r c h .  In  thishregion also, ty- 
phoons have occurred in all other months of the year, but 
are rare from May to Octqber. 

Cyclones in Austr aiY a and the outh Pacific and Indian 
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SUPPLEMENT NO. 28 

TABLE 1.-Mean monthly and annual temperature (" P.) 

Jan. Mar. Apr. -7- 
Honolulu (Oahn) _-.___.___.____.____ 
Hilo (Hawaii) ___________________.___ 
Sumay (Guam) . . . . . . . . . . . . . . . . . . . . .  
UjelangI ______..____________________ 
Meeth (Yap) _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _  

JaluitI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fannin I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
N a n  f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oceen I., ___.___________.___________ 
Malden I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Herbertshohe (New Britain) - _ _ _ _ _ _ _  
Tulegi (Florida) __________________.__ 
A$a (Opolu) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

agates I _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Delanasua (Vanua Levu) _ _ _ _ _ _ _ _ _ _ _ _  
Papeiti (Tahiti) __________.________._ 
Suva (Viti Levu) ._______________.___ 
Aloft (Niue) _____.___________________ 
Futuna I ______________._____________ 
Pouebo __________.___________________ 
Avarua (Rarotanga) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Noumea ____________________..________ 

I 

An- 
nual 

- 
74.4 
72 1 
80.6 
81.9 
81.7 
82 a 
82 3 
83.4 
82 2 
82 2 
80.4 
81.9 

79.9 
79.2 

77 Q 

77.3 
76.6 
74.2 
74. I 

7a 8 

7a 7 

7d7 

- 

Haw& _______.._________._ 21 18 N. 
_ _ _ _ _ d o  _____________.____.. 19 44 
Marianne ___._____________ la 24 
Marshall _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 42 
Caroline _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 29 
Marshall _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 66 
Central Sporades ___._____ 8 66 
Gilbert _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 26 8. 

___._do __________._________ 0 62 
Central Bporades. _ _ _ _ _ _ _ _  a 69 
Bismarck Archipelago. _ _ _  4 20 
Solomon __._______________ 9 46 
Samoa . . . . . . . . . . . . . . . . . . . .  13 48 
Low Archipelago _ _ _ _ _ _ _ _  _ _  16 47 
Fiji _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  16 38 
Society _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  17 32 
Fiji _._____________________ 18 8 
Tonga. .___ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  19 2 
New Hebrides. _______..__ 19 30 
New Caledonia _ _ _ _ _ _ _ _ _ _ _  u) 20 
Cook. _________.__________ 21 12 
New Caledonia ____.___.__ 22 16 

- 
Eleva- 
.ion in 
feet 

- 
111 
40 
67 

104 
16 
10 
26 
86 
26 
UH) 
7 

I6 
164 
70 
20 
44 
120 
98 
26 
20 
30 

ao 

- 

14 
17 
4 
12 
4 
10 
4 
12 
7 
6 
9 
16 
6 
16 
16 
33 
8 
6 
6 
14 
10 

69.7 
79.0 
80.6 
81.1 
82.4 
81.8 
83.2 
82.2 
81.6 
80.6 
827 
79.6 
81.9 
80.7 
80.2 
79.9 
79.7 
81.2 
79.2 
78.0 
79.0 

67 Bo 
89 .80 
76 73 
67 67 

70 68 
70 87 
77 18 
77 68 

69 
80 
77 
70 
72 
6Q 
78 
74 

& ' 6 8  69 

77 79 80 
71 7 70 

76 ' 76 71 
76 76 72 
78 78 76 

76 78 78 

l 1  

72 71 7e 

67 67 

79 77 
72 71 

72 72 
71 74 
76 75 

79 

72 68 

June I July 

- 
Aug. 

- 
7a i 
14.8 
80.6 
82.8 
81.3 
82.2 
82.8 
83.0 

82 6 
70.6 
80.6 
77.4 
77.6 

76.6 
73. 7 
73.2 
73.0 
70.2 
70.0 
68.6 

82 a 

77. a 

- 

- 
Gept 

- 
7a o 
74.4 
80.6 
82 8 
81.6 
81.8 
82.4 
83.2 
822 
82.4 
80.4 
81.2 
77.9 
78.2 
77.8 
77.8 
74.6 
74.1 
74.0 
72.0 
71.2 
70.4 
- 

- 
Deo. 

- 
72 6 
70.8 
80.0 
81.4 
81.6 
82.8 
82 1 
83.4 
82.4 
81.6 
80.8 
83.2 
79.6 
81.3 
81.1 
79.4 
79.0 
78.8 
79.8 
78.6 
76.6 
78.0 
-- 

- 

Feb. 

- 
70.7 
69.2 

80.6 
81.0 
83.0 
81.6 
83.0 
82 2 
81.7 
79.9 
82.0 
79.9 
80.9 
80.6 
80.4 
80.4 
80.0 
82.0 
80.4 
78.4 
78.0 

7a 6 

- 

I 
stations Latitude I Island group I Oct. Nov. I -I- -I- --I- -- I 

74 6 
72.2 
82 0 
82.3 
82.6 
81.6 
82.0 
84.0 
82 1 
82 4 
80.9 
82.0 
78.7 
79.6 
79.3 
78.4 
76.6 
76.2 
76.8 
74.6 
73.4 
72.6 
- 

TABLE 2.-Mean monthly and annual relative humidity (per cent) TABLE 3.-Mean monthly and annual cloudiness 1 (scale 0-10) 

Mean, 7a., Zp., 9p. 
- 

5 
B s - 
68 
84 
86 
79 

78 
77 
86 
82 - 

- 
I 

Btations 

9 - 
67 
81 
86 
80 

83 
82 
87 
82 
- 

I Mean of three observations: 7 a. m., 2 p. m., and 9 p. m. !l!! 
Mean, 2 p. m. - 

69 
77 
77 
74 

77 

i4 - 

- 
67 

76 
71 

72 
73 
76 
70 

78 

I I I  

3 Bihourly obuervations. 
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- 
lanuary 

TABLE 4.-Mean monthly and annual precipitation (in inches) 

2 4 2  

0.36 
10.41 
19.00 

2 12 
10.19 

12.88 

am 
16. 63 

16.31 
13.64 

11. 80 
21.01 

0. QB 

3. a2 
12.60 

12.72 
18.96 
9. OB 

14.81 
20.08 

2.43 
18.17 
4.22' 

26.81 
3.24 

12.32 
3.08 

19.02 
----*--_ 

8.33 
10.77 

16.07 
18. 69 
16.44 
21.92 

10.28 

I 

D*80 I 
8.21 j 

Lengti 
Btations Of rewn 

years 

0.72 

MICBONESIA 

Narianne Islands 

Sumay (Guam) -_--__-- ----- _ _ _ _  
Caroliftc Islands 

8.84 

Harshall Islands 

Ujalang I .________-_---_- --- _ _ _ _  
Jaluit I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Qilbert Islands 

ocean I ________.__-__---_------- 
MELANESIA . 

Bismarck Archipelup 

Herbertshohe (New Britain) _-__  
Peterhafen (French Islands)-- _ _  

W m o n  Islands 

Lungs (Guadalcanar) -_ ___--____ 
NEW Hebrides Islands 

Kau Kau (Quadalcanar) _ _ _ _ _ _ _ _  

1' 

2 
11 
11 

1' 
1' 

1: 

I 
I( 

1 

! 

4 

11 
8 

24 
36 
If 
34 
14 

E 

20 
7 

36 
14 
36 

E 
6 

ia  

27 
18 

0 
14 
4 

22 

12 

20 

36 

0 

I Hiloa-M8~aW?dOpUIl8 Divide. 

33079-27-2 

-- 
Februar 

- 

2.8€ 

7.26 
7.31 

16.2E 

1.78 
am 

9.03 

0.96 
11.84 

1264 
10.35 

8. OS 
1 2  04 

3.30 

4.44 
14.69 

14.14 
17.48 
12.49 
12.07 
10.78 

2. 89 
19.68 
3.24 
22 62 
4.62 
9.98 
3.10 

10.70 ___--__. 

1.62 
9.72 

12.04 
11.68 
11.60 
23. bo 

10.80 

10.86 

7.44 

- 
March 

- 

3.1' 

0.0. 
11.7, 
27.2, 

2. 0! 
14.2: 

8.4: 

8.9: 
17.91 

17. B! 
11.w 

10.34 
18.84 

e. I( 

&!a 
9.04 

13.64 
18.49 
10. 63 
10.28 
20.43 

2.3Q 

2.28 
32.01 
3.86 

16.48 
4.07 

10.92 

19.70 

__-_--- 

4.34 
12.64 

IS. 38 
11.72 
18.92 
19.08 

11.68 

11.80 

0.94 

0.10 - 

April 

- 

2 II 

6. I! 
2o.a 
21.31 

6.21 
16.7( 

a 41 

6.42 
13.N 

0.37 
12 04 

6.W 
11.89 

io 

2.40 
'10.22 

8.12 
16.27 
4.31 

16.07 
17.63 

2.12 
24.83 
1.43 

40.91 
2.06 

16.69 
1.03 

20.16 ------- 

4. I2 
17.04 

9.72 
0.91 

14.86 
17.07 

7.66 

8% 

4 a4 

7. la  - 

4. o'i 

10.13 
18.92 
28 74 

0.63 
16.61 

6.07 

4.37 
IO. 27 

6.40 
10.70 

4.76 
10.81 

3.87 

2.88 
12.72 

4.20 
11.47 
4.67 

13.08 
16.81 

1.86 
24.90 
0.93 

20.00 
1.68 

16.01 
1.06 

17.79 ____-__. 

8.88 
13.99 

13.02 
4.21 

14.19 
16.27 

6.11 

a 43 

a. as 

3.67 

June 

- 

5. 0* 

10.11 
15.31 
22.61 

7.1' 
16.2; 

6.12 

6.71 
0. a 

4.81 
17.7i 

2.1: 
6.N 

4.62 

4.7c 
10. a3 

2. 32 
0.62 
2.14 
8.34 
8.04 

1.00 
28.07 
0.36 

33.61 
0.93 

0.44 
18.78 

11. a9 

__-___- 

1.79 
11.49 

7.77 
4.02 

12.80 
14. 88 

3.46 

4.13 

2 72 

1.76 

- 
July 

- 

14. % 

16.12 
10.82 
23.93 

a 3e 
16.38 

6.07 

0.02 
0.48 

3.20 
22 03 

2 77 
0. 20 

4.92 

2 48 
4.07 

1.94 
6.87 
1.99 
6.83 
4.86 

1.79 

0.48 
86.09 
0.02 

11. OB 
0.47 

22.61 

30. ao 

------- 

1.98 
11.24 

10.86 
2.03 

14.10 
9.90 

2.30 

3.86 

1.91 

3.21 - 

- 
August 

16.7C 

16.78 
10.08 
20.19 

a 46 
1 2  04 

2 07 

6.34 
423 

3.21 
18.81 

1.34 
a9o 

4.88 

2.19 
7.40 

1. I 
0.80 
3.32 

7.98 
10.08 

4.78 
27.80 
1.22 

29.80 
1.24 

13.46 

19.08 
0. as 

-----__. 

1.69 
6.71 

13.12 
2.88 

10.01 
7.00 

4.66 

4.66 

1.63 

4* 29 - 

- 
Be tern L 
- 

10.1, 

13.0: 
16.7. 
24.81 

IO.% 
13.01 

3.N 

3.92 
6.71 

4.211 
13.02 

2 67 
8.93 

4 40 

1.18 
9.08 

2.71 
9.27 

8.82 
1.80 

8. 9n 

2.05 
20.02 
0.60 

23.20 
1.47 

13.28 
1.30 

20.71 _--____ 

0.80 
3.99 

15.00 
4.62 

19.63 
12. 87 

6.08 

4.64 

2.20 

3.08 - 

- 
Octobei 

- 

1 2  01 

11.8( 
14.6( 
15.6; 

10.38 
1 2  17 

4.80 

3.38 
a 92 

6.08 
21.47 

2 13 
0.88 

3.18 

0.88 
2.63 

3.20 
11.10 
2.96 

11.02 
9, 07 

2.69 
17.97 
0.09 
24 93 
1.76 

10.18 
1.97 

19.14 --.---_. 

1.09 
4.98 

11.81 
0.17 

20.74 
15.70 

a. 70 

4.76 

8. 62 

3.29 
I_ 

- 
Novem 

ber 

7.20 

9.40 

19.36 
14.70 

9.65 
11.89 

6.74 

6.20 
13.66 

0.36 
1 2  90 

3.80 
8.88 

1.76 

1. Qb 
0.44 

6.14 
12.11 
3.79 

12.41 
11.02 

4.22 
23.96 

1.66 

3.80 
14.71 
2.09 

27.08 

aa 21 

-----_-. 

0.77 
8.70 

14.41 
9.64 

21.63 
19.88 

6.26 

6.49 

6.18 

6.06 - 

- 
Decem 

ber 

4 . a  

8.1; 
16. sf 
16.7( 

La 
13.61 

am 

7.9s 
17. 62 

0.71 
a 47 

6.14 
11.13 

a.43 

1.48 
3.46 

10.12 
10.11 
7.80 

14.77 ia 07 

4.19 
21.42 
3.24 
a48 
4.62 

16. ea 
3.11 

26.17 
._------ 

0.83 
1 2  99 

11.80 
11.06 
11.76 la 98 

9.78 

7.47 

a oi 

6.40 
__ 

6 

Annual 

91.06 

119.07 
177.73 
264.79 

77.43 
168.82 

Bo. &I 

73.61 
130.26 

94.00 
179.63 

60.66 
132 64 

64 18 

82 Bo 
109.81 

80. Of 
149.80 
64.96 
143. 19 
160.81 

32.28 
276. e1 
20.12 

370.07 
20.76 

lea a6 
22.21 

287.05 
470.00 

26.00 
118. aa 

148.60 
89.72 

186.70 
190.25 

79.00 

82 72 

66.62 

02.11 - 
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Guam I. 

Sumay I ___-__-______ 
ment Station 2 _ _ _ _ _ _  

Saipan I. 

Oarapan 4 _ _ _ _ _ - _ - - _ _ -  
Guam I . .  

SumayI __________- - -  
Agricultural Experi- 

ment Station 2 _ _ _ _ _  
&{pan I. 

Garapan'______----_-  

Quam I. 

AgrioUltWal Ewri- 

TABLE 5.-Precipitation-Extreme records, annual and monthly, at 
selected stations (in inches) 

Mean precipitation (in inches) 

2.422.86 a. 19 2.184.076.66 14.24 16.70 16.14 12.61 7.204.8001.oB 

3.19 3.44 14-88 3.04 4.19 6.86 17.18 18.86 16.14 11.76 7.28 4.46 88.06 
I 

2.023.40 4.082863.M 6.66 9.01 14.08 12.74 12 14 8.17 6.668276 
Medmum precipitation in 24 hours (in inches) 

1.653.40 

2.26 4.47 1 

1.282.13 

45.76 
24.26 
29.66 

26.35 
41.93 
19.06 
37.33 

26.75 
39.96 
38.30 
42.43 

Sumayr. . - - . - - - - - . - -  
Apicultural Experi- 

ment Station'----- 

Salpan I. 
Qerapand _.__________ 

0.12 26.23 22.87 
0.24 41.69 37.31 
0.00 19.08 18.91 
0.11 37.22 36.62 

0.00 26.75 26.59 
0.08 39.88 36.38 
0.31 37.99 33.22 
0.00 4243 4208 

14 11 11 9 13 17 24 23 22 22 , 19' 18 209 

17 14 16 16 17 20 24 28 23 26 23 20 241 

12 11 18 ' 14 la 17 23 za 23 2a io 10 210 i 

July. 
June. 
Feb. 

Dec. 
Mnr. 
NOV. 
Aug. 

Mnr. 
Jan. 
Mar. 
Dec. 

Sumayr. . - - . - - - - - . - -  
Apicultural Experi- 

ment Station'----- 

Salpan I. 
Qerapand _.__________ 

TABLE 6.-Prevailing wind direction 

14 11 11 9 13 17 24 23 22 22 , 19' 18 209 

17 14 16 16 17 20 24 28 23 26 23 20 241 

12 11 18 ' 14 la 17 23 za 23 2a io 10 210 i 

Hawaiian Is _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ne. ne. ne. ne. ne. ne. ne. ne. 
Marshall Is----- _- -__________  ne. ne. ne. ne. e. e. e. e. 
Caroline Is ____-_____________ ne. ne. ne. ne. ne. e. e. e. 
Marianne Is __----_--________ ne. ne. ne. ne. ne. e. e. e. 
Central Sporades1__-________ e. e. e. e. e. e. e. e. 
Oilbert Is _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ne. ne. ne. ne. e. e. e. e. 
MarquesasIs.l______________ e. e. e. e. e. e. e. e. 
SamoenIs.* _________--_-____ 88. 88. se. 88. se. 88. e. e .  e. se. se 88. se. 
SolomonIs _________-_____.__ nw. nw.e. e. 88. 88. se. 88. 88. 88. se. nw.se. 
BismarckArchipelago-- ---- nw. nw.88. se. se. se. 88. se. 88. se. nw. nw.se. 
LowArchi agoL.-.- ---- - 0 .  e. e. e. e. e. e. e. e. e. e. e. e. 

- 0 .  e. e. e. e. e. e .  e. e. e. e. e. e. 
CookIs.* _ _ _ _ _  .----.....-.---~. 88. 88. 88. 88. se. SB. 88. se. se. 88. se. se. 
FljiIs.2 . . . . . . . . . . . . . . . . . . . . . .  se. se. 88. 88. se. se. se. se. se. SB. W. m. 88. 
New HebridesIs.'___________ Se. 88. 88. 188. se. 58. 88. se. SB. 88. 88. 88. m. 
New Caledonie'- _ _ _ _ _ _ _ _ _ _ _  88. 88. 88. 88. 88. 88. 88. 88. se. ae. 88. 68. so. 

SocietyIs .___-__-_-_------- P 

I I 
1 Northeast and southeast winds have frequency approdhing very nearly that of the 

2 East winds, given as prevailing in adjacent regions, show a percentage of frequency 
east wind. 

not much lower than that of the southeast winds. 

CLIMATIC C O N D I T I O N S  I N  T H E  S E V E R A L  I S L A N D S  OR GROUPS 
OF ISLANDS 

The remainder of the paper is given to a presentation 
of short descriptive text and tabulated data for the region 
generally called Oceania and subdivided into three grand 
divisions-Micronesia, occupyin the northwestern, Mel- 
anesia, the southwestern, and Po 7 ynesia, the eastern area. 

This name, derived from the Greek words for "small" 
and "island," is very aptly descriptive. With the excep- 
tion of some of the Gilbert Islands this grand division 
lies north of the E uator; it stretches from the vicinity 

midocean, 180' E. The northern Marianne (or Ladrone) 
Islands belong to the volcanic region extending south 
from Japan. The remaining lands are mainly of coral 

eastern groups. 
The groups forming Micronesia are the following: 

Marianne (Ladrone), Pelew, Caroline, Marshall, and 
Gilbert Islands. 

MICRONESIA 

of the Philippine Is 1 ands, 130' east longitude, nearly to 

n; coral reefs surround many of the western islands 
atoll formations appear rather generally in the 

MARIANNE OR LADRONE ISLANDS 

This archipelago lies between 12' and 21' north latitude 
a t  about 145' east longitude, 1,500 miles east of Luzon 
of the Philippines. Guam and Saipan are the largest 
and most important islands. 

Meteorological data for Sumay, Guam (13' 24' N., 
144' 38' E., elevation 67 feet), for the period 1906-1922 
published in the monthly bulletins and annual reports of 
the Philippine Weather Bureau are chosen to represent 
conditions in this region; the records at  the agricultural 
experiment station (U. S. Weather Bureau) beginning 
in 1917 are less complete. 

The mean annual temperature in the southern part 
of the Marianne group is about.80'; the temperature 
march is of the Northern Hemisphere type, but the 
difference between the means for January-February and 
May-June is only 3'. The mean annual rainfall is 80 
to 100 inches, about 60 per cent of which is received from 
July to October, inclusive. From October to July the 
winds a t  Sumay blow from east-northeast or east, in 
the remaining months south to southwest winds and 
calms are frequent. 

TABLE 7.--Sumay, Guam 

1 Agricultural experiment station situated a few miles northeast of Sumay. 

TABLE &-Precipitation data, Marianne Ielande 

Period 1908-1922. 
8-year record in the period 1917-1926. Coordinates of station 18O 28' N., 144' 40' E. 

I Raingage blown away by typhoon in  March 1923. record for one day mlsslng. 
4 Period 1901-1913. Record in Wtteilungen' aus 'den deutschen Sohhtzgebleten. 

16-27. 
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PELEW ISLANDS given in the publications of the Philippine Weather 

Temperature 

Mean maximum _ _ _ _ _ _ _ _  
Mean minim um... - - _ _ _  
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
High& _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Lowest _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Relative humldili 

Mean, 68 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean, 2p- ------- - _----- 

Clououdineaa 

Mean,&,@ -----_--____ 
Wind 

Prevailing direotion _ _ _ _  

The largest and most important of these islands lie 
between 7' and 8' north latitude and 134' and 135' 
east longitude about 500 miles east of Mindanao of the 
Philippines. They are hilly and heavily wooded, and, 
like the southern Ladrones, surrounded by coral reefs. 

In  Mitteilungen aus den deutschen Schutzgebieten, 30, 
are found references to the volumes of that publication 
containing data for Angaur, Malakal, and Korror (7' 20' 
N., 134' 33' E.). No temperature data are available; 
approximately accurate information may be derived from 
the data given foryap, of the Caroline Islands. Precipi- 
tation data are given for Korror only; the records for 
the other islands are short and fragmentary. 

Precipitation data appear in the table for the Caroline 
Islands. 

CAROLINE ISLANDS 

This subdivision is the largest in Micronesia and one of 
the largest in Oceania. It lies between latitudes 5' and 
10' north and extends from the vicinity of the Pelew 
Islands eastward about 1,800 miles to the Marshall 
Islands. The area is dotted with coral islets; only a few 

any considerable elevation, 
of Yap near the western limit of 

station for which there are records of 
other than precipitation. The 

Island of the Marshall group may be 
taken as representative of conditions prevailing in the 
eastern part of the region. Information on rainfall is 
much more complete; records are available for the fol- 
lowing islands: Yap, 9' 29' N., 138' 8' E. (elevation of 
station 104 feet); Lamotrek, 7' 27' N., 146' 22' E., 
Truk, 7' 21' N., 151' 54' E.; Ponape, 6' 58' N., 158' 16' 
E.; Kusaie, 5' 20' N., 163' 5' E. 

Records for all of these stations are published in Mit- 
teilungen aus den deutschen Schutz ebieten (Sudsee), 
14-27, 30; those for Yap are suppemented ff by data 

12 87.4 87.3 88.5 88.2 88. 1 88. 1 87.6 87.8 88.2 8% 5 88.3 87.4 88.2 
12 74.8 74.7 74.8 75.7 76 9 75 8 74 8 74 8 74 8 75.0 75.7 75.6 75.2 
12 81.181.0 81.6 82.4 82: 6 6 81: 2 81: 3 91: 5 81.6 82 0 81.5 81.7 
12 84 93 QG 88 84 95' 84 gp 84 94 94 94 98 
12 68 67 68 67 70 72' 70 70 68 68 70 70 67 

7 87 88 87 88 81 81 82 91 91 82 81 88 90 
7 73 72 70 71 76 76 77 78 76 78 76 75 76 

7 R O  7.8 7.8 7.4 ao 8.4 a6 9.0 8.6 a 4  7.8 a2 a2 

.2 ne. ne. ne. ne. ne. ene. sw. sw. sw. 8w. ne. ene. ne. 

Length 
Island 1 ofzrgd, February 

7.28 
2.06 
8.10 
7.31 

13.40 
16.28 
7.18 

20 
4 
7 

10 
9 

10 
9 

20 
4 
7 

10 
8 

10 
9 

March 

-- 

0.03 
5.33 
7.28 

11.74 
15.88 
27.25 
7.87 

ranurn 

6.36 
5.68 
5.71 

10.41 
16.40 
18.00 
8.76 

a 23 
1-94 
2. 80 
6.42 
5.W 
3.26 
3.78 

18 
13 
12 
19 
19 
21 
18 

April May I June 1 July 1 August 

Mean precipitation (in inches) 

TABLE 10.-Precipitation data, Caroline Islands 

5.13 
11.58 
11.40 
20.20 
19.27 
21.35 

6.82 

10.13 10.15 16.7'2 16.76 
8.30 10. 90 12.85 13.43 

12.10 11.38 13.47 12.31 
18.82 16.31 16.83 16.08 
17.82 17.06 12.34 11.91 
28.74 22.55 23.83 20.19 
11.08 12.03 1824 15.44 

11.80 
8.80 
8.91 

14.56 
10.38 
16.67 
9.72' 

9.46 
7.46 

11.16 
14.70 
13.82 
18.35 
13.08 

I 

* Mission Station. 

7.10 
1.67 
4.76 
9.46 

6.48 
2.87 
1.83 
6.04 

3.36 
4.66 
4.60 
6.81 
6.86 
3.00 
4.28 

Se tem- 
ger 

13.02 
0.03 

12.07 
16.73 
12.69 
24.88 
11.04 

8.80 
3.21 
4.25 
5.64 
5.76 
4.90 
4.72 

I 
1 Maximum precipitation in 24 hours (ln inches) 

4.61 
2 1 8  
4.24 
3.80 
5.02 
4-46 
3.82 

5.81 
4.08 
3.74 
5.11 
6.35 
8.36 
4.17 

6.94 
3.90 

5.13 
3.57 

4.25 
6.93 
6.76 
5.47 

7.38 

4.44 I 

3.88 
3.15 

6.84 
4.28 

10.43 
6.20 

4.47 

12.57 
2.52 
4.20 
6:05 
4.12 
4.10 
6.54 

17 
0 

16 
20 
18 

16 l4 

17 
8 

16 
21 
21 
26 
16 

I Mcan number of days with precipitation 

' 18 
8 
I8 
24 
21 
25 
14 

20 23 26 23 M 
23 23 22 22 18 
20 24 24 24 23 
22 22 21 21 18 
27 25 28 23 21 
22 n 24 21 18 

13 18 18 16 14 

I I I I l 

a In the Pelew Islands. 

1 

October Ng:m- 
-- I 

20 
16 

18 21 

- 
Decem- 

bor 

- 
8.17 
8.68 

11.87 
16.88 
16.38 
16.70 
16.29 

6.86 
a08 
3.33 a 06 
5.32 
3.25 
6 01 

. 2 3  
12 
21 
M 
22 
20 
23 

Annual 

119.07 
104.12 
127.36 
177.73 
176.20 
254.78 
137.16 

12.67 
6.08 
7.72 
8. 40 
6% 93 

10.43 a 46 

2W 
148 
229 
266 
239 
280 
234 
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Ujelang 1.1 _ _ _ _  
Jduit 1.1. _ _  
Ufelang 1.1 _ _ _ _  
Jaluit 1.9 _ _ _ _ _ _  
Ujelan I.t---- 
Jsluit&*------ 

SUPPLEMENT NO. 28 

Mean precipitation (in inches) 

2.12 1.78 2.62 6.25 6.63 7.14 8.36 8.46 10 29 10.38 9.65 4.85 77.43 
10.19 8.53 14.2116.76j16. 67115.27,15.36112.M113: 0412.17 11.89 13.57 158.62 

Maximum precipitation in  24 hours (in inches) 

2.44 2.11 6.33 6 66 3 41 7 05 5 70 4 46 5 03 6 20 11.69 3.89 11.69 
6.85 3.18 6.001 8: 151 4: OQI 6 93111: 061 6 011 4: 671 7: 271 3.66 7.66 11.08 

Mean number of days with precipitation 

13 

131 111 161 181 211 231 221 231 231 

23 21 227 
17 13 18 20 23 22 22 20 20 20 20 20 235 

XARSHALL ISLANDS 

Two parallel groups of atolls, Ratak and Ralik, con- 
stitute the greater part of this subdivision of Micronesia. 
They are situated immediately east of the Caroline 
Islands, between latitudes 4' and 15' N. and longitudes 
161' and 174' E. Series of observations extending over 
nearly 20 years are available for two islands of the 
western group (Ralik): Ujelang (9' 42' N., 161' 2' E., 
elevation 30 feet) and Jaluit (5' 56' N., 169' 41' E., 
elevation 15 feet). The data are published in Mit- 
teilungen aus den deutschen Schutzgebieten (Siidsee), 

The mean annual temperature is 82') with a difference 
of about 2O between the extreme monthly means. The 
northern station, Ujelang, has temperature march of the 
Northern Hemisphere type with warmer season from 
May to October, while the southern station, Jaluit, shows 
the opposite type of march with warmer season from 
October to February. Maximum temperatures are 
rather high at  Jaluit-95', or above, in nearly all months 
of the year. There is a great difference in the amounts 
of rain received annually; a t  Ujelang the mean is slightly 
below 80 inches, while a t  Jaluit it is nearly 160 inches. 
Easterly winds prevail throughout the year. 

TABLE 11.-Ujelang, Marshall Islands 

16-27, 30. 

Mean maximum _ _ _ _ _ _ _ _ _ _ _ _  
Mean mfnimum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean, 78,2p, 9p _ _ _ _ _ _ _ _ _ _ _ _  
Hlghest _______________.___.- 
Lowest . . . . . . . . . . . . . . . . . . . . . .  

Refatfoe aumiditv 
Mean, 7a., 2p.,Qp .__________ 

aaaincsa 

Mean,2p . . . . . . . . . . . . . . . . . . . .  

Mean,7a.,Zp.,gP _-_ -_______  

TABLB 13.-Precipitation data.-Marshall Islands 

88.9 88 7 90 5'90 3 91 2'80 1 89 8 90 3 91.0 91 0 90 7 90 1 90.2 
77.4 77: 2 77: 2'76: 6 76: 6176: 1 76: 9 76: 6 76.4 76: 6 76: 8 76: 8 76.5 
83.283.083.883.4 84.083.182.8 83.083.283.883.883.4 83.4 
82.4 81.982.4'82.883.182.4 82.282.683.3 83.182. 882.4 82.6 

97 96 97 97 97 98 96 98 97 88 98 97 88 
71 71 71 70 71 71 71 70 70 68 70 71 70 

8O 82 80 80 ' 8 0  81 80 80 77 77 79 80 80 
71 74 71 71 70 72 71 71 67 67 70 72 71 

4.7 6.4 4.6 4.214.0 4.2 4.8 3.8 8.6 3.6 4.3 4.8 4.8 

TABLE 12.-Jaluit, Marshall Islands, 1892-1896 

Mean, 78., Zp., 9p_ _ _ _ _ _ _ _ _ _ _  
Mean, 2p _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

aOUdinCS8 

Mean,78.,!@.,9p _____._____ 

Mean maximum. _ _ _ _ _ _ _ _ _ _ _  
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean . . . . . . . . . . . . . . . . . . . . . . .  
Mean, 7a., 2p., gp., 9p _ _ _ _ _ _ _  
Highest . . . . . . . . . . . . . . . . . . . . .  
Lowest . . . . . . . . . . . . . . . . . . . . . .  

85 86 84 86 86 88 86 84 83 82 86 86 86 
78 77 77 79 80 79 77 76 76 73 77 78 77 

6.2 6.9 6.6 6.8 6.7 8.3 6.2 6.0 6.8 6.6 6.8 7.0 6.6 
Means for 4 t o  11 years in the period 1884-1808. 
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TABLE 15.-Ocean Island, Gilbert Islands, 1906-1916 

Mean madmum-. _-_---_-__ 
Mean minimum. .---_-----_- 
Mean _____._________________ 
Mean, 24 hours _-_-___-----_- 
Highest ________-___- - -  - ----- 
Lowest ...................... 

I I I I I I I I I I I I I  

TABLE 16.-Precipitation data, Gilbert Islands 

I I I I Mean precipitation (ininches) I I I I , 

I I I Madmum precipitation in 24 hours (in inohas) I 1 

I I  I I 1 Mean number of days with precipitation 

I I I I l l l l l l l l l  

11905-1907. 
: l&year record in tho period 1803-1913. 
t1805-1D16. 

BONIN ISLANDS 

These islands, not included in Micronesia, are situated 
midway between the Marianne Islands and Japan. 
Monthly records for Chichijama (Peel Island) appear in 
the annual reports of the Central Meteorological Observ- 
atory of Japan, 1906-1919. 

MELANESIA 

Melanesia, the "black islands," so-called from the color 
of the natives, extends from the equatorial region north- 
east of Papua southeastward nearly to the Tropic of 
Capricorn. There is great contrast between this region 
and Micronesia. In nearly all of the Melanesian grouds 
there are one or more islands of relatively large extent, 
some having rather lofty elevations. The land is mainly 
of volcanic origin, and .volcanic activity occurs in some 
regions. Coral formation, occurring mainly as reef is 
found mostly in the extreme northern and southern 
portions of the area. The hilly, or even rugged surfaces, 
covered with luxuriant tropical vegetation, form the 
outstanding feature 1n the contrast with the preceding 
grand division of the islands of the Pacific. 

Meteorolo,pical observations are 'available for stations 
in the follomng groups: Bismarck Archipelago, Solomon, 
New Hebrides, and Loyalty Islands, New Caledonia, and 
the Fiji Islands, and also for the Trobriand Islands and 
Woodlark Island. 

BISMARCK ARCHIPELAQO 

In  this most western of the Melanesian groups, !ying 
just northeast of Papua between 1' and 7' south latitude 
and 146' and 153' east longitude, meteorological records 

33079-27-3 

have been kept at  a number of stations as shown in a 
table in Mitteilungen aus den deutschen Schutzgebieten 
(Sudsee), 30. Data are presented here for Peterhafen 
in the French Islands, Namane and Namatanai in New 
Ireland, Massawa, Herbertshohe (4' 20' S., 152' 17' E., 
elevation about 200 feet), Raniola, and Parapatawa in 
the extreme northern part of New Britain. 

I I 
116 148 150 152 

Records for meteorological elernents other than pre- 
cipitation are available only for the neighboring stations 
of Herbertshohe and Ralum; the values given in the 
table for the former station may probably be considered 
as representative of conditions over the entire fegipn. 
In the French Islands the mean annual precipitation 
is about 125 inches; in New Ireland, 105 inches; in 
northern New Britain there is colisiderable difference in 
annual precipitation within short distances, the extremes 
being about 75 inches at  Herbertshohe and 100 inches at  
ParGpatawa. 

The values i 
from records in 
gebieten, 15-27, 

Mean maximum _ _ _ _ _ _ _ _ _ _ _ _  
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean _ _ _ _  --'_._______________ 
Menn 24 hours _ _ _ _ _ _ _ _ _ _ _ _ _ _  
High& - __._. _ _  _ _  - __.___. - _ _  
Lowest ____________________- -  

Relalive humidity 

Temperature data are based on the so ewhat fraipenpry record for the period 
1903~191!2; means for relatioe humidity a,% oloudibess 'on eont Inuous record for the 
years 1802-1906. 
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mmch Island8 

Peterhalon 1- _ _ _ _ _  ~ - 
Nfm Ireland 

NamanP f _ _ _ _ _ _ _ _ _ _  
Namatanni a -  - - ~ _ _ _  

Ncw Britain 

Massawa 4 _ _ _ _ _ _ _ _ _  
IIerbertshohe 6 _ _ _ _ _  
Kanida 8- _ _ _ _ _ _ _ _ _ _  
Parapatawa 7 ______. 

Bench Islands 

TABLE 18.-Precipilation &a, Bismarck Archipelago 

Mean precipitation (in inches) 

15.63 11.94 17.91 13.80 

10.77 8.70111.13 9.38 
15.58 7. R7117. 64 11.93 

1 
12 8912.31'12.92 7.04 
8.201 6.95' 8.92 5.43 

12.591 7: 99 10.70 11.02 
9.80 8 16'11.56 7.24 

Mnxlmum precipitation in 24 hours (in inches) 

Namaner _ _ _ _ _ _ _ _ _ -  
Namatnnai a--  ~ ___. 

Ncza Brlfflin 

hfnssawad-.. _ _ _ _ _ _  
Jierbertshoho _ _ _ _ _  
1Zanioln8 _ _ _ _ _ _ _ _ _  _ _  
I'arnpatnwa: ....... 

Peterhafen! _ _ _ _ _ _ _ _  7.83 4.72 7.83 4.72 4.8014.523.862.763.502.48 5.5111.02 11.02 

NewIrehnd I I I I I I I I I i I I I 
2.95 2.99 2.68 3.15 2.002.603.393.902.79~2.87 2.72 2.36 3.90 
S. 82 3. %5 4.79 3.41 2.93 3.504.61 2.20 2.05'3.35 3.13 6.26 8.82 I 
7.10 6.76 7.20 4.a- 6.244.256.434.003.eot4.O2 4.49 6.02 7.20 
4.42 3.78 3.43 2.94 3. 06 3. Ci3 4.92 6. M 4.9214 00 4 39' 3.63 6. hfi 
(1.54 4.67 5.24 3.54 3.863.947r.163.747.52/3:74 3641 6.57 7.62 
4.9(1/ 4.33 3.36 8.20 3.622.58Q.5~6.28~3.M~ti .42 2:@, 4.61 0.42 

!22 

New Irelaird 

Namatand s- - ___. .I 
New Britain 

17 
Herhertshohe 4- _ _ _  - 
Raniola 0 _ _ _ _ _ _ _ _ _ _ _  
ParapatawuT -..... 18 I6 19 

22 
23 

:i 
I I  

prezrrsrii ~ a ~ o n d s  f Mean number of dnys with precipitation 

17 13 13 12 11 10 12 18 19 IM 

18 17 14 16 15 13 14 17 19 202 
18 13 10 14 15 11 16 20 19 206 

11 12 13 14 10 12 14 17 174 
12 12 11 11 10 12 14 17 167 

12 11 11 11 11 10 10 11 13 150 

171 
10 10 13 12 12 12 14 18, 171 

3 ;&year record in the period 19@a-1913. 
f byear  record in the period 1905-1913. 
8 7-year record in the period 1808-1913. 
I lPyear record in the period 1900-1913. 
6 a-vew record in the period 1802-1913. 

16-year record in the period 1891-1913. 
* IGyear record in the period 1902-1911. 

TROBRIAND ISLANDS AND WOODLAHK ISLAND 

Preci itation data for Losuia (8' 30' S., 151' 15' E.) 
in the hobriand IsIands and Bonagai (go 0' S., 153O 
0' E.) on Woodlark Island are given in the Government 
Gazette, Territory of Papua, 1908-1922. 

The records are summarized in the table for the Solo- 
inon Islands. 

SOLOMON ISLAND8 

This archipelago, in which there are seven islands of 
considerable size, extends from the vicinity of New 
Britain of the Bismarck Archipelago southeastward over 
a distance of more than 600 miles. 

The only temperature records available are those for 
Tulagi (9' 5' S., 160' 8' E., elevation, 7 feet) published 
in the RBseau Mondial, 1910-1918. At this station the 
mean annual temperature is 82O; the temperature march 
is that of the Southern Hemisphere with extreme monthly 
means of 83.2' in December and 80.6' in August; the 
highest and lowest temperatures recorded in the nine- 
year period (1910-1918) were 97' and 70°, respectively. 

Rainfall stations are fairly well distributed over the 
area. The data on precipitation are found in the follow- 
ing publications : S e t a  (Bougainville), in Mitteilungen 
aus den deutschen Schutzgebieten (Stidsee), 20-27 * 

Pepesala, Lunga, and Kau Kau, in Results of Rainfad 
Observations in Quaensland, Appendix I; Rendova and 

Tulagi, in the volume just mentioned and, for recent 
years, in the RBseau Mondial. 

The mean annual precipitation for this region is about 
135 inches; the extreme values of 94 inches at  Lunga and 
180 inches at  Kau Kau, both on Guadalcanar Island, are 
very probably related to. marked dwerence in exposure. 
Over most of this archipelago there is a well-defined 
maximum of rainfall from January to March, inclusive, 
and monthly means are generally least from June to 
August. 

TABLE 19.-TuZagi, Solomon Islands, 1910-1918 

TABLE 2Q.-Mean monthly and annual precipitation, Solomon 
Islands 

1 Ryew record in the  period 1806.1913 
f 1607-1918. 
a 1006-1012. 
4 1898-1918. 
6 1806-1912. 
8 1W8-1912 (on Guadalcanar Island' location not given on ma 3). 
7 12-year record in the period 19Wi922. 8tation in the Trobrknd Islands. 
8 10-year record in  the period 1808-1920. Station on Woodlark Island. 

N E W  HEBRIDEB ISLANDS 

Most of the islands are small; Esperitu Santo a t  the 
north is the only one that compares in size with the rather 
large islands of the Solomon group. . 
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Temperatumdata are available only for the southern 
half of the region. Here the mean annual temperature 
is about 77'; the warmest season, January-March, has a 
mean of 81' and. the coldest, July-August, 72O. This 
difference of 9' 1s considerably greater than the cor- 
responding value for the Solomon Islands (Tulagi, 3'), 
and the regon may be considered as having temperature 
seasons. At Port Vila, on Vate Island, maximum tem- 
peratures of 95' and over have been recorded in the 
months from November to April and minimum tempera- 
tures slightly above 50' from June to October. 

The avera e amount of rainfall received annually is 

it is very probable that contrasts, such as that between 
Port Narraven (132 inches) and Dillons Bay (60 inches), 
on Erroman o Island, are to be found in other parts of 
the area. *he season of heavy precipitation begins in 
November or December and ends in April or May and 
shows w rather inqrked contrast to the season of moderate 
precipitation, whlch includes the other months. 

TABLE Zl.-Port Vila-La Kolle, New Iiebrides Islunds I 

about 90 inc % es. The distribution is not uniform, and 

-L_ 

Temperalvre 

Mean maximum ___.___ ~ _.__ 
Mean minim urn......... _ _ _ _  
Mean .... _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _  
Righast,. _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _  
I,ow& .__......____ ~ ______.. 

TABLE 22.--Futuna, New Hebrides IsEaqds, 1867-1876 

Temperature I I I I I I I I I I I I I  
Mean maximum. _ _ _ _ _ _ _ _ _ _ _  
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean _ _ - _ -  ~ _ _ _ _ _ _ - _ - _ - _ _ _ - _ _  

l l l l l l l l l l l l l  Rdalioe humiditg 

M m n , 6 a . , l p . , 9 ! ~  --------._ 86 87 85 88 83 81 84 81 80 83 84 83 84 

Cloudiness 

Mean, three observations _ _ _ _  
1 Meteorologische Zeitsehrift, 1891. 

TABLE 23.-precipitation data, New Hebrides Islands 

Mean precipitation (in inches) I 

11805-1912. 
2 1805-1807, 1009-1912. 
a 1906-1912. 
4 I ~0.5-I III n 
8 issS-iSSi' 1888-1884. 

7-yoar d o r d  in the period 1868-1876. 
7 4-year rccord at Port Vas-LaKolle. 

Data for Futuna are taken from Meteorologische Zeit- 
schrift, 1891; those for themother stations from Results 
of Rainfall Observations in Queensland, Appendlx I 
(19 14). 

. LOYALTY ISLAND6 

These islands lie immediately west of the southern 
New Hebrides, off the coast of New Caledonia. Climatic 
tables compiled from records in Annales du Bureau Cen- 
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Temperature 

Mesn m d m n m  _ _ _ _ _ _  
Mean minimum _ _ _ _ _ _  
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Precipitation 

Mean _____________.___ 
Mean number of rainy 

days _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

tral MBtBorologique de France are given here for Lifou 
(20' 45' S., 167' 2' E.) and Ro-Mare (21' 23' S., 167' 

_I_----_--_--- 

3 86.7 85.6 83.8 82.0 77.5 75.6 75.0 74.8 77.5 79.3 82.2 86.0 80.5 
371.6 73.071.2 68.7 65.7/63.061.0 61.3 64.663.7 66.7/66.9 68.4 
3 79.2 79.3 77.5 75.4 71.6 69.3 68.0 68.0 71.0 71.5 74.4 76.4 73.5 

7 8.608.489.67 10.404.01 3.62 5.44 3.883.492.63 2.71 2.4065.33 

7 13 12 14 10 8 8 9 7 8 6 6 7 108 

52' E.). 
The mean annual temperature is 74O, slightly lower 

than that of the New Hebrides Islands. The mean 
annual precipitation averages about 60 inches; mean 
monthly rainfall is 6 to 9 inches from January to April, 
inclusive; in the remaining months it is much less, with 
minimum of less than 3 inches in November and Decem- 
ber. 

TABLE 24.-~%fou, Loyalty Islands, 1908-1914 

elevated station of Col d'Amieu near the middle of the 
island; the monthly means are highest in February (75' 
to SO") and lowest in August (62' to 70'). The tempera- 
ture extremes recorded at Noumea in a period of 22 
years are 99' and 52'. 

Precipitation is much the heavier on the eastern side 
of the island; the effect of the high mountain chain 
appears in the annual means for the eastern and western 
Joasts, which are 96 and 46 mches, respectively, and in 
the much greater contrast between the annual means of 
109 inches a t  Annaville and 33 inches at Centre-Oua- 
menie. At the eastern stations rainfall amounts are 
much greater from January to June, inclusive, than 
during the remainder of the year, the mean depth for 
January being about 15 inches, while that for October 
is less than 3 inches; at  the western stations the same 
march is observed, but with much smaller range in 
monthly means. The mean annual number of days with 
rain is 160 for the eastern coast and 110 for the western; 
the distribution is indicated by averages in the rainfall 
tables. 

TABLE 26.-Noumea, N e b  Caledonia 

TABLE 25.-Ro-Mare, Loyalty Islands, 1908-1915 

11005-1914. f 1891-1914. 

TABCIU 27.-Temperature data, New Caledonia ~ ~ 

NEW CALEDONIA 

The large island of New Caledonia is situated just 
north of the Tropic of Capricorn about 1,000 miles east 
of Australia; it has a length of 250 miles from northwest 
to southeast and a width of about 30 miles. A very 
irregular, but continuous, mountain chain with peaks 
reaching an elevation of more than 5,000 feet stretches 
through the entire length of the island. 

I The meteorological records for this region appear in 
Annales du Bureau Central MQtBorologique de France. 
Pouebo, Houailou, Noumea near sea level (22' 16'S., 
'166' 27' E. elevation 30 feet) and Col d'Amieu at  an 
elevation of 1,150 feet are chosen to represent tempera- 
ture conditions, and several other stations. are added to 
these to show distribution of precipitation. 

The mean annual temperature ranges from 76' at 
Pouebo near the northwestern extremity to 69' a t  the 

Mean maximum temperature I 
Pouebo l - - - - - - - - - - - - - - - - - - - -  
Noumoa 3- ----__ _ _ _  _-_ ------ 
HouailoU 1 ___-____ _ _ _ _ _  ---_-- 
Col d'Amleu 1 ._..__.__-.---- 

Mean minimum temperature I 
Pouebo 1 .................... 
Noumea 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Houailou 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Col d'bmieu * ____________-__ 

I Mean temperature 

1 1909-1914. a 1906-1914. 8 1009-1912. 
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6. 10 
3.41 
9.17 
2.94 
4.99 
4.70 
5.30 
3.63 

1.27 
io. e3 

TABLEI 28.-Preipitation data, New Caledonia 

4. 
2. 
5. 
3. 
3. 
2. 
3. 
3. 

5. 
4. 

I I 1 Mean precipitation (in inches) I I 

Bourail 2 _ _ _ _ _ _ - -  ---- 
Centre-Oumanie '--- 
paits 6 _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Noumeaa _ _ _ _ _ _ _ -  --- 
Annaville 7 _____- - - - -  
VaoS _ _ _ _ _ _ _ _ _ _ _ _ _ - _ -  

0.62 6.95 7.57 3.65 5.07 
3.82 4.44 4.28 2.40 2.86 
4-83 7.14 6.40 3.99 3.50 
3.79 4.77 5.81 5.13 4.50 

12.56 14.59 9.04 16.22 12.72 
4.30 1.97 5.43 4.70 6.40 

94.78 
47.47 
85.12 
78.34 
49.47 
32.60 
46.02 

10% 31 
45.28 

43. 5a 

I I  I I I Mean number of days with prcripitation 

21 17' 20 18 11 
10 11 12 10 8 
18 15 17 14 
18 10 22 16 
15 1 0 8 7 5  13 15 13 l!i 11 
12 11 12 12 
10 12 15 13 '1 22 22 18 21 
10 13 12 12 15 

119LW-1914. 
Y lO(IR1914. 

1 %year record in the period 
8 1911-1914. Station on Isle of I 

- 
FIJI ISLANDS 

This well-known ,archipelago , the most eastern sub- 
division of Melanesia, lies near the intersection of the 
parallel of 20' S. wlth the meridian of 180'. The smaller 
islands are low and of cpral formaation; the larger ones, the 
most important of which are Viti Levu and Vanua Levu 
with areas of 4,200. and 2,600 square miles, respectively, 
are of volcanic ongm !nd have ponsiderable elevation, 
some of the peaks III this region nsing above 3 000 feet. 

The .data presented here are. from the $,uarterly 
Journal of the Royal Meteoyologlcal Society ( ondon), 
volumes 7, 11, 12, and 13, issues of the Report of the 

Department of Agriculture, Fiji, and Meteorological 
Observations at Suva. 

Near sea level the mean annual temperature averages 
78'; from December to March monthly means are about 
SO', while in the colder season, July and August, these 
range from 77' at the north to 74' at the south. At 
Delanasua and Suva temperatures above 90' have been 
recorded in all months of the year, the extremes being 
99' and 98', respectively, while minimum temperatures 
slightly below 60' have occurred in the months from 
June to September. 

On account. of the mountainous character of the larger 
islands there is marked d8erence in the amount of re- 
cipitation received in different parts of their areas. !?he 
wet districts consist of the coast with interior flats from 
south to east and the central elevations; the dry districts, 
of the coasts and flats from west to northeast; in each 
case the amount of rainfall increases with greater 
elevation. 

In Viti Levu the extremes of mean annual DreciDitation 
are 143 inches at  Navua and 65 inches at  jiautbka; in 
Vanua Levu these are 150 mches at  Wainunu and 80 
inches at  Labasa. The elevated station of Nadarivatu 
in northern Viti Levu (2,600 feet) receives an average of 
132 inches rain yearly. In the remainder of the Fiji 
region the mean annual precipitation ranges from about 
70 inches at  Lau and Kandavu to 160 inches at  Rabi. 

The wet season lasts from November to April, with 
maximum rainfall from January to March; in this period 
the mean monthly amounts are 8 to 24 inches, according 
to location. In  the middle of the dry season the monthly 
means fall below 2 inches a t  some stations in the dry 
districts, but there is abundant rainfall (5 to 10 inches) 
in the wet districts. 

TABLW 29.-l'emperature data, Fiji Islands 

I 1 I I Meanminimumtemperature I I 

DelW8SU8 ._______-..--. I 
Lnutoks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Levuka.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Buva .._________.__.._._ 

I I I I  Highest temperature I I 

I I  Lowest temperature I I I I  
D018nWU8 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Levuka _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8UV8 ___________._.._.._ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1  
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I TABLE 30.-P~ecipitation data, Fi j i  Islands 'P I in 157 111 

1 I I I Mean precipitation (ininches) I I 

Delanasua..l 10~12.08/ 6. 68Iy. 961 4.701 3.6113.90p' 601 2.671 3.691 2.801 6.621 2. W/ 14.96 
L e v u h  _ _ _ _ _  8 4.84 4.67 4.68 6.97 4.666.293.92 6.82 2.99 7.82 4.38 5.80 7.92 
SUV8 _ _ _ _ _ _ _  16 4.32 7.42 9.66 6.86 7.4Ok.265.95 6.30 6.23 8.3615.9110.04 15.91 

I I I Mean number of dayswith precipltation I I 

TABLE 31.-Suva, Fiji Islands 

Coordinates: 1 8 O  8' S., 178' 22' E.; elevation, 44 feet. 

POLYNESIA 

Polynesia, "many islands," is generally taken to include 
all of the tropical Pacific islands lyin between 180' and 

Land of volcanic origin is found in all of the region, the 
separate areas ranging in size from the large island of 
Hawaii to islets such as Man areva (5 miles in length) in 
the Low Archipelago. Corafformation also exists in all 
of the region, appearing as island, atoll, fringing or barrier 
reef. 

Meteorological data are available for nearly all of the 
subdivisions of Polynesia as follows : Hawaiian Islands, 
Central Polynesian Sporades (hcluding the America 
Islands), Ellice, Mar uesas, Samoan, Tonga, Cook, and 

120' west longitude, the Hawaiian Is P ands not excepted. 

Society Islands, and % aumotu, or the Low Archipelago. 
HAWAIIAN IBLANDS 

The main islands, Hawaii, Maui, Oahu, and Kauai lie 
near latitude 20' north, between 155' and 160' west fon- 
gitude. A chain of minor islands extending to the north- 

west includes Midway Island in the Temperate Zone 
1,500 miles from the main group. 

The Summary of the Climatological Data for the 
United States, Hawaii Section (1918), gives detailed in- 
formation as to climatic conditions. Some data from 
this publication are presented here to give a general view 
of the climate in different parts of the larger islands. 
The table for Midway Island (28' 13' N., 177' 22' W., 
elevation 19 feet) is compiled from United States Weather 
Bureau records for the period 1917-1925. 

Temperature conditions near sea level for leeward and 
windward coasts are shown by the means for Honolulu, 
Oahu (21' 18' N., 157' 52' W., elevation 111 feet), and 
Hilo, Hawaii (19' 44' N., 155' 3' W., elevation 40 feet). 
Change in temperature with increase in elevation up to 
nearly 7,000 feet is given by the means for the following 
stations on the island of Hawaii: Hilo, 40 feet; Holualoa, 
1,450 feet; Waimea, 2,700 feet; Volcano House, 4,000 
feet; and Humuula, 6,685 feet. 

TABLE 32.-Temperature data, Hawaii Island 

Hllo . . . . . . . . . . . . . . . . . . . .  
Holualoa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Waimea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Volcano House _ _ _ _ _ _ _ _ _  
Humuula _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hilo . . . . . . . . . . . . . . . . . . . .  
Holualoa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Waimea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Volcano House ___._____ 
Humuula __._.__________ 

Hilo ________.___________ 14 88 86 88 89 89 
Holualoa ____________.__ 12 84 86 82 80 84 
Waimea ___.____________ 11 78 77 80 78 80 
VolcenoHouse ....._.._ 10 83 77 80 78 78 
Humuula _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 84 72 09 88 74 

Hllo .._._.___l______.__. 14 
Holualoa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12 
Weimea ...____.___.____ 11 
VolarnoHouse _ _ _ _ _ _ _ _ _  10 
Humuula. ______.._.____ 7 

I I I I I I I I  I l l  I l l  
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TABLB~ 33.-Precipitation data, Hawaiian Islands 

10.81 
7.62 
208 

20.02 
6.82 
2 1 8  

0.60 
18.61 

0.89 
zz.m 

1.47 
13.26 

1.66 

20.71 
3.02 

1.36 

11.06 
5.33 
2.68 

17.97 
6.68 
2.61 

0.69 
16.81 

1.42 
24.83 

1.76 
10.18 
1.36 

18.14 
3.16 

1.37 
- - - -___--_____ 

11.47 
3.24 
2 8 8  

18.68 
7.22 
4.64 

3.24 
17.04 
22.62 
a4.86 

4.62 
8.88 
6.12 

10.70 
3.96 

3.16 
_ _ _ _ _ _ _  

16.14 
4.78 
2 3 8  

18.70 
8.41 
4.88 

226 
21.22 
32.61 
3.81 

3.66 
16.48 
3.94 

16.82 
6.81 

4.07 
------- 

--.-.- 

10.08 
6.86 
1.86 

24.90 
6.68 
3.14 

8.11 
6.19 
1.00 

28.67 
3.88 
2.46 

14.64 
3.43 

23.85 
11.36 
3.62 

4.22 

11.67 138.43 
3.68 63.03 

21.42 276.61 
7.07 83.87 
6.41 43.60 

4.18 322s 

1.56 

38.21 
3.02 

22.18 

3.80 
14.71 
3.46 

27.08 
3.98 

2.69 
_ _ _ _ _ _ _  

3.24 MI7 

32.48 370.07 
3.88 27.86 

26.27 =E4 

4.62 28.75 
16.92 180.26 
6.26 31.76 

26.17 237.OE 
6.M 40.81 ___----- 476.00 
3.11 22.21 

7.30 

10.85 
1.66 

1.12 
6.88 

1.46 

13.65 

7.28 
1.63 

2.70 
7.67 

8.30 

io  

16 
16 

16 
I6 

16 

6.60 

6.76 
6.64 

4.48 
6.68 

6.86 

7.00 

11.63 
3 . a  

3.46 
10.16 

3.00 

8.18 

21.88 
3.34 

13.62 
l a 7 4  

4.M) 

6.78 

6.78 
1.32 

7.60 6.00 

7.87 17.21 
3.65 6.n 

15.86 
4. I9 

3.78 
8.66 

1.96 

11.20 6.80 7.05 
2.36 0.80 0.73 

1.94 3.00 1.19 
6.32 4.66 4.87 

2.66 1.86 1.81 

4.68 
4.36 

am 

4.31 4.83 
6.26 6.60 

1x70 4.20 

27 
17 
16 

28 

ia 

10 

io 

24 
17 
14 

2 6 2 4  
2 4 2 2  

2 3  
28 

4 6  

13 
2 3 2 3  

11 

i o  
2 2  

8 
13 

28 19 

8 
26 

2 4 2 7 8  
161 
173 

312 a 1  

67 
286 

8 7 9  

18 

12 
26 
16 

16 
8 6  

8 
20 
16 

23 
12 
16 
26 
16 

26 
13 
18 
28 
10 

6 6  
2 3 2 6  
7 8  

20 

14 
17 
13 

8 6  
18 

8 8  

11 
16 
10 

13 
18 
I3 

13 
23 
11 

Mean precipitation (in inches) 

Hawaii I- - 
9.83 
3.72 
2 43 

18.17 
6.62 
4.76 

4.22 
14.87 
26.81 
4.14 

3.24 
12.32 
4.48 

18.02 
4.00 

3.08 
._-___ 
- 

-_. 

13.44 
4. E4 
2. 12 

24.33 
7.63 
3.66 

1.43 
as82 
46.91 
2.15 

2 06 
16.68 
2.03 

20.16 
2.60 

1.03 
_-____  

- 
10.77 
7. 68 
1.79 

30.30 
6.87 
2.89 

0.48 
.20.80 
36. OB 
0.82 

0.82 
11. OB 
0.97 

22.51 
2.00 

0.47 
- - _ _  - -. 
__ 

- 
12. 32 
7.23 
4.73 

27.60 
7.63 
3.26 

1. n 
26.78 
29.80 
1.03 

1.24 
13.46 
1.26 

18.08 
1.87 

0.38 
._____ 
- 

- 
I I - 

31 
17 
8 

12 
17 
28 

20 
14 
7 

27 

36 
14 
18 

8 
18 
6 

23 

I 

I I  
0.83 

'i- Maximum precipitation in 24 hours (in inches)' - 
14.50 

21.88 e. 22 

13.62 
10.74 

a so - 

-- 
14.60 I 6.80 I 7.40 I 6.12 

r- Mean number of d a m  wlth precipitation - 
24 
18 
18 
28 n 

4 
27 
6 

12 
24 
11 

8 
2 
- 

Hawaii 
__ 

24 
19 
14 
a6 n 

a 
27 
4 

13 
24 
10 

9 
2 

I 

14 
13 
8 
6 

14 

13 
14 
14 

14 
14 
14 

14 
14 

26 
18 
16 
26 
18 

4 
24 
6 

13 
24 
11 

10 
3 

24 
16 
16 
27 
18 

3 
26 
6 

14 
22 
11 

io 
4 
- 

24 
10 
14 
26 
18 

6 
24 
8 

14 
23 
16 

8 
3 

._. 

I 

10 I 112 
4 41 

'I1 6 7 ':I 7 2 

I 

1 Kinau Street 
2 Compiled from monthly reports of the Eawaiian seotlon, U. 8. Weather BuretLu 
a u. 8. Weather Bureau. 
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TABLE 34.-Honolulu, Oahu Island 

Prevallingdlrection _ _ _ _ _  14 ne. ne. ne. ne. ne. ne. ne. ne. ne. ne. ne. ne. ne. 
Mean velocity (miles 

14 8 6  8 0  8 6  9 2  8 3  8 6  8.6 8 6  7.7 7.3 8.6 8.6 8.4 
Maximumvelocity1.--- 1664' 48' 50' 40' 33' 30' 31 36' 32 31 39 55 66 
Directionat marimuml- 8. sw. nw. ne. ne. e. ne. ne. ne. sw. s. se. se. 

perhour) _ _ _ _ _ _ _ _ _ _ _ _ _  
DayawUhlhundnalOrm~ 1 1 1 I 1 1 
Meannumber1 _ _ _ _ _ _ _ _ _  16 1.2 0.6 0.7 0.2 0.4 0.1 

of the United States Weatier Bureau, 1905-1920. 
1 Compiled from monthl reports of the Hawallanseetion of the Clilnatologicnl Service 

TABLE 3S.-Midway Island 

Temperature 

Mean maximum ....... 
Mean minimum--.--- 
Mean _ _ _ _ _ _ _ _ _ _  _____-_-  
Highest-.. _ _  - _ _ _ _ _ _ _  _-- 
Lowest. __-_ -  -- - _------ 

Precipitation 

Mean _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
Maximumin24 hours.. 
Days with predpita- 

tion.- _ _  _ _ _ _ _  - - - 
wmd 

Prevailin direction -... 
Mean vefodty (miles 

r hour) _ _ _ _ _ _ _ _ _ _ _ _  Npe admum velocity .... 
Directionat maximum 

velocity .____-___--- -- 
Days with th~ndcr8tOrm I 

6149173~16615311810813 111.012.113514.618.314.0 
640 60. 53 60' 38' 49 40 36 43 63' 60 177 177 

6 ne. w. sw. e. sw. 

6 1.0 0.0 0.0 0.6 0.4 

1 Deo. 23,1920; the next.highest velodty was 72 miles per hour from the northwest on 
Dec. 21,1923. 

CENTRAL POLYNE0IAN BPORADES 

The few widely scattered islands of this oup lie south 

The northern islands, among which are Bannin and 

Data are available for Fanning Island (3' 55' N., 
159' 23' W.), Christmas Island (1' 57' N., 157' 28' W.), 
and Malden Island (3' 59' S., 155' O! W.). 

The mean annual temperature from the longer records 
on Fanning and Malden is about 8 2 O ,  with a difference 
of about 1.5' between the means for the warmest and 

of the Hawaiian Islands on either side o r the Equator. 

Christmas Islands are also known as the America Is 7 ands. 

coolest months. Maximum temperatures are much 
higher on Christmas Island than on the other islands- 
100' or above being recorded in each month of the year. 

There is a very large difference in the amount of rain 
received annually on the northern and southern islands- 
118 and 26 inches, respectively. The characteristic 
feature of rainfall in this regon is the extreme variation 
in the amounts received annually; the values in Table 
37 are chosen to represent this. 

TABLE 36.-Temperature and recipitation data, Central Polynesian 
ipporades 

Mean maximum temperature 

Fanning I _ _ _ _ _  
Malden I _ _ _ _ _ _  10 86.6 86.3 86 7 86.61 87.0 87 6 87 9'88 6 88.6 88.9 89.9 87.6 87.6 

7 89.2 89.6 89 8 89.61 90.01 90: 71 90: 3/90: 1190.3 W.0 90.0 89.4 89.9 

Mean minimum temperature 

Fanning I _ _ _ _ _  
Malden I _ _ _ _ _  ~ 

10 77.0 77.0 77.0 77.1 77.0 77 0 76 9 77.0 76.4 76.8 77.4 76.7 76.9 
7 73.8 73.8 74.3 74.5 74.81 75: 61 76: 4175.2 74.5 73.8 73.4 73.8 74.4 

Mean temperature 

Fanning1 _ _ _ _ _  10 81.881.6 81.8 81.8 82.0 823 
Malden I _____. 7 81.5 81.7 82 0 82.0 82.41 83: 21 I Bighest temperature 

1 I I I Mean precipitation (In inches) I I / 
Fanning I. _ _ _ _  
M d d e n I  Christmes _ _ _ _ _ _  I 

13 10.77 0.72 12.64 17.04 13.99 11.49 11.2416.71 3.994. 9d3.76 12.69 118.22 
a/ 6.9316.361 5 001 4.651 5.551 1.851 2.68 1. I+. 061.66 0.321 2.241 37.36 
27 3.831.62 4:34 4.12 3.88 1.79 1.93,1.590.801.M)0.77 0.83 26.90 

1 For the period June, 1016, to September, 1910. In mnrked contrast to this annual 
mean (37.36 inches) are the tot&: 1803, 74.41 inches; 1804 45.77 inches; and Jannary- 
October. 1806.298.11 inches. Monthly values are not avaflable for the last series. 

i Included in the December Value. 

TABLE 37.-Annual precipitation (in inches), Fanning and Malden 
Islands 

Year 1 Fanning Island 1 Malden Island 

ELLICE ISLANDS 

The Ellice Islands, the most western of the Polynesian 
grou s, lie just to the southeast of the Gilbert rslands, 
whic1 the closely resemble in formation, bemg low 
coralline is T ets and atolls. 
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On the northern islands the mean.annual recipitation 

is about the same as for the Gilbert Islan ci? s, 80 to 100 
inches, whqe on the southern islands there is an increase 
to 120-130 inches. The season of heaviest raihfall begins 
in November and ends in March. 

The data in Table 38 me compiled from records fur- 
nished by the Umted States Hydrographic Office. 

TABLE 38.-Mean monthly and annual precipitation, Ellice Islands, 
1988-1986 

MARQUESAS IBLANDS 

y records for this region are those given in the 
Meteorologische Zeitschrift, 1923, page 145, for the fol- 
lowing stations ?n the islands of Nukuhiva and Fatuiva 
respectively: Taiohae (9' 0' S., 140' 0' W.) and Oomoa 
ioo  30' S., 138' 30' W.1. 
TABLE 39.-Mean monthly and annual precipitation, Marquesar 

Islands 

SAMOAN IBLANDE 

This group, lying near latitude 14' $. and between 
longitudes 171' and 173' W., about 500 miles northeast 
of the Fiji Islands, includes three rather lar e and im- 

volcanic islands, surrounded in part by coral reefs, are 
considerably elevated; the highest of the extinct 'craters, 
Mau on Savaii, nses 4,000 feet above sea level. 

Meteorological observations a t  Apia (13' 48' S., 
171' 46' W., elevation 16 feet) on the northern coast of 

The early 
records &re given m Deutsche uberseeische meteorolo- 
gische Beobachtungen, Deutsche Seewarte, Hamburg; 
recent records in current publications of the Apia Ob- 

portant islands-Savaii, Opolu, and Tut 3 ' a. These 

, Opolu extend over. a long period of years. 

servatory. The reater part of the data presented here 
is taken from t % e following papers: Das Elima von 
Samoa by Tetens and Linke, published in Abhandlungen 
der Koniglichen Geaellschaft der Wissenschaften zu 
Gottingen, Mathematisch-Physikalische Klasse, New Se- 
ries, volume 7, No. 4, 1910, and A Summary of the 
Meteorological Observations of the Samoa Observatory 
(1890-1920), by G. Angenheister. 

170 

I I 15 ' 
173 172 171 

The mean annual temperature near sea level is 79O, 
with but little difference between the means of the 
warmest and coolest months--80' in March and 77' in 
July. The temperature extremes for the several months 
are about 90' to 95' for the maximum and 60' to 70' for 
the minimum. Afiamalu, a t  an elevation of 1,970 feet, 
has the following temperature means: Annud, 73'; Feb- 
ruary, 75'; August, 71.' 

As in other islands of the Pacific with similar topogra- 
phy, the amount of precipitation varies considerrqbly with 
change in exposure and dif3Ference in elevation. On 
Opolu the mean annual rainfall IS about 180 * 

the stations of Fdealili on the southern coast 
malu in the elevated inteiior, about 115 in 
vicinity of Apia on the northern coast, and 100 inches or 
less in the western part of the island. The average pre- 
cipitation at th? coast sta!ions of Savaii is about 150 
inches and that m the mterior probably greater than the 
the amount given for Afiamalu. Pago Pago, on Tutuila 
Island, has a mean annual precipitation of nearly 200 
inches. 

On the northern coasts and in the interior the re- 

than that for the remaining six months. At Ap 
seasonal averages are, respectively, 30 inches 
inches; at Afiamalu, 50 inches and 131 inches. 
near the southern coasts the amounts for the 
mentioned seasons are about the same. Except in the 
regions where rainfall is rather evenly distributed th 
is marked difference between the maximum in Janua 
or February and the minimum in July or August; at 
Afiamalu this difference is more than 22 inches. 

cipitation from May to October, inclusive, is much P ess 
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TABLB 40.-Apia, Samoan Idan& 1 

Temperature 
Mean maximum 1 _ _ _ _ _ _  Mean mlIIhum 1 _ _ _ _ _ _ _  
Mean*___._____________ 
Highest 8 _._.___________ 
b W & ~  __._._________-_ 

& W e  humidfly 

Mean?a,Zp.,Qp.l _ _ _ _ _ _ _  
Mean ____-__-._.__ 
Mesn,%&4- ---_____ 

clocuNncs8 

Mean3observatlons~-.. 
Sunshim 

Mean daily duration in 
hours6 _..__.__________ 

wind 

P?evallIngdlrection4.-. 
Mean veloaity miles 

perhour6 _.___________ 

SUPPLEMENT NO. 28 

I I 2087 87 86 87 86 '84 83 82 83 

6,84 84 81 86 83 82 83 81 82 
2080 80 78 79 76 '76 76 76 77 

20'7.1 6.3 6.1 6.7 4.7 4.9 4.6 4.2 6.: 

' 

6'4.7 4.8 6.4 6.3 6.7 6.2 6.0 6.4 5.1 
I 

858. 88. e. e. e. e. e 

6.8 6.2 6.6 7.4 6.7 8.0 7.t 

TABLP~ 40.-Apia, Samoan Is&ndb-Continued 

I4 
'8 
12 

6.4 

6.9 

ine. 
7.4 

86 86 86 
79 79 78 
83 82 83 

6.1 6.7 6.6 

h4 497 6.4 

ene. ese.1 .e. 

6.4 4.4 6 3  

20.86 
11.28 
10.94 
14.66 
8.01 

1 observations a t  Sogi for the periods 1890-1907 and 1906-1910 and a t  Mnlinuu for the 

11890-1907. 1906-1910. 
pari& beginning in 1903. The statlons are less than 2 miles apart. 

9,aS 8.89 6.69 
6.83 6.76 2.80 
6.84 6.66 2.80 

14.19 12.80 14.10 
4.21 4.62 2.83 

* 1890-1907 1iW-1919. 
4 ieOa-1908: These data relate to the Immediate location. Relative to  general con- 

ditions Ergebnlssa der Arbelten des SamocbOhservatorlum 190%1906 by Tetens and 
Linke [1908,) contains the following sta%ment: "Samoaliea'in the regfon of the south- 
east trade. From ship observations W. K6ppen has shown that  in the southern winter 

7-38 
a. 78 
3.07 

10.61 
288 

7.66 

I 0polu Island 

a98 
6.83 
6.16 

19.68 
4.62 

1287 

the trade occura regularly as a southeast wind whUe In the 8ummer it has a dlrection 
almost east-northeast. At thls period the trade blows llghtly and L often interrupted 
by other winds. for the =eater Dart those from the Weat." 

20.08 

9.13 
21.68 
9.64 

11.26 

-1 1905-1906 l~ls-1919- - 
6 1 ~ 0 6 ,  ieod, imi-19io. 
7 1891-1807. 

18.67 180.64 

1S.82 107.79 
11.76 186.76 
11.06 89.72 

14.80 i i a 4 7  

TABLB 41.-Ajiamalu, Samoan Islands, 1906-1907 

Mean maximum _ _ _ _ _ _ _ _ _ _ _ _  
Meanmlnimum _ _ _ _ _ _ _ _ _ _ _ _  
Mean. _________..____________ 

Mean, 6-7a _._____________.._ 
Mw, 1-Zp ____--_-__________ 
Mean, 8-91) ________________._ 

TABLE 42.-Precipitation data, Samoan Islands 

January IFebruaryI March I April 1 May 1 June 1 1 August 1 8e tem- 1 October 1 N y y -  I Decem- ber 1 
Mean precipitation (in inches) 

23.42 
13.81 
15.67 

n 
26.13 
18.80 
16.60 
16.44 
13.69 

21.92 

a 37 
a 57 

io. m 

22 
16 
18 

80 
25 
21 
14 
16 

16.84 
16.76 ra. oi 

27,845 
16.66 
16.94 
11. 60 
11.68 

!a60 

14.49 
14.40 
15.38 

ia is 
14.96 
13.16 
18.92 
11.72 

19.06 

Maximum preoipitation In 24 hours (in inches) 
6.21 I 3.74 1 3.38 1 4.481 295 1 1.74 1 8.61 
6.71 6.69 9.67 4.N 4.76 2.08 268 

19 
16 
18 

21 ' 21 
m 

18 17 

29 26 

18 1/ 17 19 14 18 12 
14 

23 m 

I I 

8.84 
11.33 
11.81 

9. 60 
7.06 
5.79 

6.17 
m. 74 

16.76 

4.30 
3.86 

7.50 

18 
17 
16 

23 
17 
16 
16 
12 

I I 

176 
136 
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TONGA ISLANDS TABLB 46.--Auarua, Rarotanga, Cook Islands 

The s m d  islands of this grou , known dso as the 
Friend Islands, lie south of the B moan and southety3t 
of the &'i Islands. Some of these are of volcanic origm, 
others o l coral formation. There are no considerable 
elevations. 

Short records of rainfall for stations on the islands of Temperature 

Vavua and Tongatuba are the only meteorolo 'cal data 

these islands are robably almost identical with those a t  ~~~~~:::::::::::::::: 

~;;-J~fy::: 

available for this region. Temperature con%im in 

Alofi on N p e  Is P and (19O 2' S., 169' 55' W. (elevation 
RelalioeAllm,dfly 120 feet), situated about 250 miles east of Vavua. 

publishedlm the RBseau Mondial, 1910-1918. 
The temperature table for Alofi is compiled from data 

Compiled from data published in Deutsche Uberseeische meteorologisohe Beobacbt- 
TABLE 43.-Aloji, Niue Island ungen, Deutsobe Seewarte, 1900-1808, and later data in the R6seau Mondial. 

MeanmaxhlW-- . - - - - -  
Mean  minim^-.-.-.-- 
Mean.. _ _  _-- ----- - --- -- 
Highest ...--.-.--------- 
Lowest _ _ _ _ _ - -  ~ - -------- 

TABLE 44.-Precipitation data. Tonga Islands 

Nukalofa. _ _ _ _ _ _  _ _ _  

NUgalofa _____._-_- 

At Avarua, Rarotanga ( 2 1 O  12' S., 159' 47' W., ele- 
vation 20 feet), temperature means are as follows: 
Annual, 74'; January-March, 78'; July-August 70'. 

I The extreme temperatures recorded are 92' and: 51' 
The mean amount of rainfall received annually is aboui 
the same in all parts of the region-80 to 85 inches; in 
January-March monthly totals average about 11 inches, 
in June-August about 4 inches. 

TABLE 40.-Precipitation data, Cook Islands 
__ 

- --I___ ---- 
Mean precipitation (in inches) 1 

1 Compiled from the following 6ouro8s: Results of Rainfall Observations made in 
ueensland Appendix I, Commonwealth Bureau of Meteorology, 1914; New Zealand 

8 w t t e ;  R&au Mondid. 

SOCIETY ISLANDS 

Rugged, forested mountains with peaks r i s i n  to ele- 
vations of 2,000 to 7,300 feet give unsurpassef beauty 
to some of the islands of this grou . They are for the 
greater part of volcanic origin a n 8  are surrounded by 
coral reef. 

The only available information relative to meteorolo 
cal conditions in this area is !hat given in the Anndes .U 
Bureau Central MBtkorologlque de E'rance for Pa eiti 

of Tahiti. 

ii - 
(17' 32' S., 149O.34' W., elevation 20 feet) on the is P and 

TABLB 47.-Papeiti, Society Islands 

1 From means for the do& 18451888 and 1879 given by Alexander Su an in Dle 
VerthUung das Niedersc%ga auf der fasten Erdoberflnobe, Ergltnzunghfd No. 124, 
eu Pethrmanns Mitthilungen and the records appearingin Annales du Bureau Central 
MBtBorologipue de France, 1882-1809. 
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LOW OR TUAMOTU ARCHIPELAQO 

The Low Archipelago occupies a very large area to the 
east and southeast of the Society Islands dotted with 
atoll formations, among which are scattered a few vol- 
canic islands, the largest'of which, Mangareva, has a 
length of only 4 miles. 

Data are available for only two of the islands: Maka- 
tea. (15' 47' S.. 148' 14' W. (elevation 154 feet) in the 
&&;me northwest, and Mangareva (23' 15' S., 134' 
45' W.), in the extreme southeast. 

From Makatea to Mangareva the change in mean 
annual temperature is 4' (80' to 76'). In  the warm 
season the northern station has a mean temperature only 
slightly higher than that of the southern station; in the 
caol season, however, there is considerable difference, 
the July means, for example, being 78' at the former 
and 71' a t  the latter station. 

The mean annual rainfall a t  Makatea is about 60 
inches; the monthly means range from 9 inches in Feb- 
ruary to 3 inches in July and October. The short series 
of observations a t  Mangareva indicates heavier precipi- 
tation in the eastern part of the archipelago. 

TABLE 48.-Makatea, Low Archipelago 

EASTER ISLAND 

As in the case of the Bonk Islands off the coast of 
Japan, reference will be given to sources of data for 
Easter Island (27' IO'S., 109' 26' W.). Records for two 
years are published in the Anuario Meteorologico de 
Chile, 1912, 1913. Annual amounts of precipitation for 
the years 1901-1906 are given in Instituto Meteorologico 
y Geofisico de Chile, Publicacion 20. 

M O N T H L Y  A N D  A N N U A L  R E C O R D S  O F  P R E C I P I T A T I O N  FOR 
S E L E C T E D  S T A T I O N S  

Table 50 gives monthly and annual records of precipi- 
tation at  stations with long series of observations. 
These data are presented mainly to set forth in detail 
the marked variability in amount of precipitation in all 
regions of Oceania. The principal features shown in the 
footings of the individual tables are summarized in 
Table 5. 

TABLE 50.-Precipitation--Monthly and annual totals, means, and 
extremes ( in inches) 

M E E T H ,  YAP, CAROLINE ISLANDS 

Temperature 

Menn maximum ....-.. 
Mean minimum _ _ _ _ _ _ -  
Mean. ~ - - - - - - ~ - - ~ ~ ~. - - 
Highest _ _ _ _  ~ ______. .-_- 
Lowest _ _  ~ - - ~ ~ ~ ~ .- - -  

Relaffve huinidilu I 

Mean, Ba., noon, 6p--- 
Mean, noon _ _ _ _ _  _ _ _ _  _ -  

Cloudiness 

I _______-- 
Compiled from Annales du  Bureau Central MBt4orologique de France, 191&1913,8nd 

R&eau Mondiall9151918. 

TABLE 49.-Mangareva, Low Archipelago 

i I I l l J l I l 1 1 1 1  

UJELANO ISLAND, MARSHALL ISLANDS 

1.16 1.42 8.89 7.88 3.25'10.28 0.62 8,6011.72 6.41 6.83 76.20 
3 67 1.74 7.08 10.61 10 04 7.59 10.30 16.34 12.94 6 49 2.97 95.96 1' 10 1.61 3-84 7.81 9: 10112.93 14.08 16,89 11.68 7: 98 1.94 91.16 
0 7 3  5 70 2.80 7 51 0 80 4 61 11 16 7.84 8.27 3 04 3 21 56 87 
OS Os0 6.07 9:48 3:24 2 9 4  3:44 7,1010.2810:49 6:s 60137 
0:46 0.41 0.76 0.89 7.14 3.49 3.72 8.43 5.6812.16 8.16 63.27 

1 Incomplete. 
3 March-May, 1806, total, 7.34 inches. 

Oompiled from Annates du Bureau Central MBtQorologique de France, 1902-1801. 
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TABX,~ bO.-Precipitat~on-Monthly and annual totals, means, and 
extremes (in inches)-Continued 

NAURU ISLAND, QILBERT ISLANDS 

TABW 60.-Precipitation-Monthly and annual totals, means, and 
extremes (in inche8)-Continued 

NOUMEA, NEW CALEDONIA-Oontinued 

RANIOLA, NEW BRITAIN, BISMARCK ARCHIPELAQO 
I I , , , , , , , , , , ,  

1891. _ _ _ _ _ _ _ _ _ _  13 74 10.03 20.24 10 31 4 08 5 98 4 57 13 42 13 80 7.30 3.10 25.35 133.33 
1892 _ _ _ _ _ _ _ _ _ _ _  22: 52 11.93 12.24 6 33 Li 97 3: 78 2 72 0 39 7: 20 0.34 9.41 13. 54 106.37 
1883 _ _ _ _ _ _ _ _ _ _  ~ 299--. _ _ _ _  .--12.05 2.80 0.32 1 3 4  342  1.38 1.89 5.71 9.70-. _ _ _ _  
1894 _ _ _ _ _ _ _ _ _ _ _  2 9 8  6.95 7.50 5.67 2.01 9 13 5 36 2 04 1.10 2.52 10.00 9.17 65.63 
1895 _ _ _ _ _ _ _ _ _ _ _  10.71 13.27 9.37 4.76 4.68 2 28 4: 96 2: 83 7.13 1.81 0.22 14.21 82.23 
1896 _ _ _ _ _ _ _ _ _ _ _  4.88 0.8916.93 1.06 5.59 4.37 5.43126011.77 5.0s 1.7313.60 90.54 
1897 _ _ _ _ _ _ _ _ _ _ _  2118118913.60 9 7 6  319  173.-.. _ _ _ _ _ _  3 6 8  7.66 7 0 0  4.76 ____._ 
1899 ____.______ 6 7 1  4133 3.06 0:05 0189 28720.51 5.51 3:50 7.01 i0916.73 90.40 
1900 _ _ _ _ _ _ _ _ _ _ _  3.03 8.2614.49 7.52 7.01 240  5.28 1 8 9  4.41 8.42 3.35 8.70 7276 
1901 _ _ _ _ _ _ _ _ _ _ _  17.0411.8113.80 8.03 9.29 4.02 8.19 4:26 9.17 2.70 6.65 8.82104.53 
1802 _ _ _ _ _ _ _ _ _ _ _  886 ago 6.10 752  6.7710.0s o i o i 3 o e  3.42 2.20 2.09 7.62 83.22 
1903 _ _ _ _ _ _ _ _ _ _ _  11 5.12 8.94 9 21 1.93 3.15 5 00 3' 94 6. 67 2.40 10.63 0 69 70.79 
1W ______i____ 14.29 7.95 10.79 6.08 5.39 9.80 6 43 3: 23 8.58 7.20 5.55 9.92 93.21 
1905 _ _ _ _ _ _ _ _ _ _ _  4.17 9.57 3.2310.87 5.35 8.3512.03 4.41 1.22 2.20 5.7513.74 81.42 
1w)t) _ _ _ _ _ _ _ _ _ _ _  8 9 4  5.3912.08 6.20 7.83....- 3.31 9 17 2.50 3.07 7.72 2.48 _ _ _ _ _ _  
1907 _ _ _ _ _ _ _ _ _ _ _  0: 02 2 64 16.22 0.39 2. 00 2.64 6.51 6: 77 6.85 4.92 5.63 12.85 73.14 
1008 _ _ _ _ _ _ _ _ _ _ _  16.0613.8221.97 8.03 7.09 3.31 3.661232 6.83 3.46 5.20 8.70109.45 
1908 _ _ _ _ _ _ _ _ _ _ _  1024 7521307 587  2 6 0  3.03 250 1.38 1.30 0.42 7.09 4.96 06.04 
1910 __--_----- - k 17 2 05 3: 03 9: 17 2 36 0.12 1.10 0.97 1.05 2.28 5.94 3.35 42.19 

NOTE: Data for Raniola are incomplete for March and July, 1907. 

TULAQI, FLORIDA, SOLOMON ISLANDS 

I I I I I I I I I I '  t I 

NOUMEA, N E W  CALEDONIA 

6.1212.04 0.51 0.69 0.41 1.80 0.42 1.34 30.37 2.78 3.24 3 73 o 44 2.49 1.48 6.118 7. a2 6% 46 
2.05 4.03 1: 47 i 75 1.93 0.02 0.18 0.62 30.17 
1 8 8  0.76 0.62 0 7 2  1.92 0.42 0.31 0.17 22.20 i 70 2.70 4.77 78, 1.83 4.18 1.28 10.02 47.99 1869 _____..-- -- 

1890 _ _ _ _ _ _ _ _ _ _ _  9.26 a.1212.00 7.69 3.80 2.80 6.03 3.62 1.03 6.07 1.75 0.23 M1.89 
1891 _ _ _ _ _ _ _ _ _ _ _  0.2610.02 9.4111.49 4.61 4.41 0.01 4.98Iil.80 2 1 6  0.16 2 3 2  83.41 
1882 .._-_._____ _ _ _ _ _  __.__ _.___ _ _ _ _ _  .._-- 1.61.... - -----I 4.26 1.66 2.@----------- 

1894 ..____--- -- 
1890 _ _ _ _ _ _ _ _ _ _ _  0 74 6 98 _ _ _ _ _  4.79 _ _ _  6.78 2.89 _ _ _ _ _  1 __.__ 3.27 2 10 LE6 _ _ _ _ _ _  
1807 ___._._.__. Id 12 4 86 I1.92 3.38 I.. 85 

1895 _ _ _ _ _  _ _ _ _  -- I. 8r1 io. 22 IO, 73 4.77 It. 62 1. QQ 1.08 1. OB 0. 98 ._.._ 0. s 0.73 .._-.. 
2.17 1.60 2.01; 4.06 0.0,4 2.17 _.__. __..__ 

SUVA, VITI LEVU, FIJ I  ISLANDS 
.- -- I I I , , I I I I I I I I  

MALDEN ISLAND, CENTRAL SPORADES 
. , , . , , , , ~  ___. I-.--- 

a 62 years. 4 34 years. 
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1899 _ _ _ _ _ _ _ _ _ _ _  12.07 14.01 
1w)o _ _ _ _ _ _ _ _ _ _ _  8.51 6.30 
1901 _._________ 20.15 6.00 
1802 _ _ _ _ _ _ _ _ _ _ _  14 09 14.02 
1903 _ _ _ _ _ _ _ _ _ _ _  3.05 8.10 
1904 _ _ _ _ _ _ _ _ _ _ _  8.85 9.19 
1905 _ _ _ _ _ _ _ _ _ _ _  4.80 11. 06 
1906 _ _ _ _ _ _ _ _ _ _ _  9.64 8.42 
1W7 _ _ _ _ _ _ _ _ _ _ _  7.3813.2618.28 
1W ..__.______ 4.77 15.43 
1909 _ _ _ _ _ _ _ _ _ _ _  9.14 12.13 
1910 .__________ 13.24 9.45 
1911 _ _ _ _ _ _ _ _ _ _ _  7.32 8.92 
1912 _ _ _ _ _ _ _ _ _ _ _  13.68 10.78 
1913 _-.-_______ 9.96 6.59 
1914 _ _ _ _ _ _ _ _ _ _ _  7.40 14.25 
1915 _ _ _ _ _ _ _ _ _ _ _  8.01 2.95 
1816 _ _ _ _ _ _ _ _ _ _ _  19.26 _ _ _ _ _  
1817 _ _ _ _ _ _ _ _ _ _ _  7.76 17.40 
1818 .__________ 6.97 18. 90 

TABLIB 6Q.-P~ecipitation-Monthly and annual totals, m n s ,  and 
extremes (in inches)-Continued 

APIA, OPOLU, SAMOAN INLANDS 8 

6.87 11.02 15.73 6.81 
5.96 3.30.3.W 2.47 
5.41 11.17 7.77 5.52 

13.67 5.33 3.58 3.60 
6.15 11.14 6.02 1.15 

10.73 10.34 5.21 4.18 
6.02 14.86 3.82 1.85 
9.4210.08 6.29 1.74 

8.6710.93 3.64 
22.26 5.70 9.10 6.79 
11.78 7.98 10.94 10.17 
18.33 6.15 4.85 5.86 
12.93 6.62 5.07 2.41 
10.74 6.15 2.61 3.08 
7.72 6.73 8.88 6.81 
6.2'2 4.45 2.05 6.81 
9.77 1.68 1.72 1.02 

38.30 9.15 4.14 2.68 
12.40 10.47 13.70 3.35 
5.08 13.94 1.89 3.62 

TABW 6Q.-Precipitatwn-Monthly and annual totals, means and 
extremes (in inches)-Continued 

PAPEITI ,  TAHITI ,  SOOIETY INLANDE-Continued 

1.56 
1.23 
1.24 
1.84 
3. 11 
5.90 
5.81 
1.72 
3.27 
4.71 
4.24 
1. 18 
6.36 
5.97 
1.06 
1. n 
2.13 

15.11 
2.20 
3.39 

AVARUA, RAROTANGA, COOK ISLANDS 

2. 77 
7.40 
6.96 
1.77 
0.31 
3.37 
3.39 
4.96 
3.48 
6.86 
9.72 
8.49 
2.98 
5.62 
2.01 
3.54 
1.77 
1.41 
0.71 

13.46 

9 32 2 33 & 671 3 47 
3.29 1.21 
0.78 2.86 
5.19 7.96 
5.07 4.84 
1.34 4.25 
1.61 3.90 
3.69 0.04 
6.45 7.23 
5.42 2.34 
9.00 2. 97 
8.18 3.51 
3.84 0.71 
3.60 1. 14 
1.34 17.20 
0. 68 2. 00 
5.47 
3.78 10.71 
7.36 11.64 

2 26 7 46 91 20 
2: 86 lo 81 61: 54 
4.30 13.11 86.13 
8.48 2.47 72.48 

10.83 2.38 66.38 
1.42 5.35 74.45 
6.62 0.91 64.73 
2.37 8.89 88.83 
4. 49 0. 97 86.00 

15.52 11.77 116.64 
4.02 5.61 93.42 
8.04 9.26 96.82 
3.16 5.26 73.30 

16.41 6.25 84.74 
5.51 6.80 65.W 
4.09 1.81 70.38 
3.07 11.24 46.05 

3.8412.82 5 . 8 1 - - - ~  
11.14 10.65 104.17 
3.31 13.70 103.16 

1880 1879 _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  1 711.67 6.'&i"38119.4]2.641 4.57 2.72 3.46 5.56!0.8710.02I 1.60 1.18 2.80 0.28 1.3019.88 1.81 
1881 _ _ _ _ _ _ _ _ _  6.08 7.83 1.85 7.32 0.87 0.35 0.69 0.51 T. 

1683 _ _ _ _ _ _ _ _ _  0.87 2.20 0.87 0.13 0.36 0.0s 0.00 2 4 0  2.95 
iw _ _ _ _ _ _ _ _ _  2.01 1.02 0.47 0.47 0.43 0.47 0.16 0.00 0.08 

I I I I I I I I I I I I I  

PAPEITI ,  TAHITI ,  SOCIETY ISLANDS 

0.87 0.515.20 a.18 _ _ _ _ _ _ _ _ _ _ _  6.08739.03 
0.24 LE4 1.61 27.69 

4.61 3.82 8.88 27.64 
0.04 1 . a ~  6.64 ia.07 

3.66 
12 87 
0.00 
1. n 
0.59 
4.56 
6. 12 
1.44 
1. 30 
0.87 
2.80 
3.28 
1.08 
1.24 
4.40 
1.26 
9. 71 
6.91 

2.76 2.48 
0.51 0.43 
0. 83 0.00 

1.38 0.20 
1.18 6.58 
2-42 0.27 
0 3 3  0041 
z:86 aizel 
0.77 3.88 
6.31 7.38 
2.07 4 5 7  
3.30 5.32 
3.24 1.65 
0.48 0.46 
0.20 4751 
0.00 0.00 
3.04 1.021 

3.82 2.56 0.68 7.36 71.61 
248 0.24 0.61 0.35 77.62 
0.00 1.18 1.42 4.41 12.26 
1.65 0.16 7.83 1.06 30.07 
1.89 0.75 2.76 0.79 46.44 
2.57 1.33 1.68 6.37 60.63 
7.68 4.83 17.92 5.43 97.61 
2.60 1.83 4.8624.74 65.51 
4.64 6.30 9.88 3.01 53.84 
0.35 11.79 5.39 42.43 104.84 
5.26 21.21 6.20 19.90 130.33 
4 3 3  7.81 3.96 4.72 81.85 
3.16 1.93 10.78 15.93 87.88 
2.15 2.15 2.61 7.41 51.89 
0.00 3.27 09 269 39.76 

61 7.41 37.21 2.09 1.gi t: 
3.15 12. !3 4.15 21.58 81.41 
0.741 0. 12 6.46 11.08 78. i 7  

0 Means for 35 years. 

B I B L I O G R A P H Y  

References to sources of data are given in connection 
with text or tabular matter. Since the chief interest 
attaches to records of precipitation, the most important 
publications containing monthly and annual values for 
this meteorological element are listed here. 
MITTEILUNQEN AUB DEN DEUTSCHEN BCHUTZQEBIETEN (Stidsee), 

WIBSENSCHAFTLICHE BEIHEFTE BUM DEUTSCHEN KOLONIAL- 

DEUTSCHE ifBERSEEIBCHE METEOROLOQISCHE BEOBACHTUNQEN. 
BLATTE. Berlin. 

Deutsche Seewarte. Hamburg. 
&SEAU MONDIAL. pt. V, British Meteorological and Magnetic 

Year Book. London. 
ANNALEB DU BUREAU CENTRAL M&TfiOROLOQIQUHI DE FRANCHI, 

OBSERVATIONS. Ministhe de 1'Instruction Publique. Paris. 
RESULTB OF RAINFALL OBBERVATIONB MADE I N  QUEENSLAND. 

Appendix I. (1914). Commonwealth Bur. Meteorology. Mel- 
bourne. 

MONTHLY BULLETIN. Weather Bur., Philippine Islands, Manila, 

Hawaii Sec. U. S. Weather Bur. Washin ton, 
CLIMATOLOQICAL DATA. Hawaii Sec. U. 5. &eather Bur. Hono- 

lulu. 
REPORT ON AQRICULTURE. Dept. Agri., Fiji Islands Suva. 
DAS KLIMA VON BAMOA. 

sohaft der Wisscnsohaften zu Gottingen, Mathematischphym- 
kalische Klasse. New Series, vol. 7, no. 4 (1910). Berlin. 

SAMOA OBBERVATORY (186~1-1920). Apia. 

A rather complete presentation of climatic conditions 

SUMMARY OF THE CLIMATOLOQICAL DATA FOR THE UNITED BTATES. 

Abhandlungen der Konigfichen 

A SUMMARY OF THE METEOROLOGICAL OBSERVATIONS O F  TEE 

in the several 

Volume 11, pages 292-317. 

s of islands is given by Dr. Julius 
Klimatologie, third edition (1908), 

0 


